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character is apt to be a somewhat expensive process. We 
have recently had evidence that companies floated under the 
highest auspices are not free from this practice. While it 
may be said that the promotion of electrical companies has 
been comparatively free from many of the abuses that 
characterise joint stock enterprise, there has been 
undoubtedly a strong disposition on the part of vendors to 
place a high value on their services, and though large sums 
have, been asked from the public it has frequently left 
inadequate working capital. 

That it has been possible to successfully float some of the 
companies we have in mind, only shows with what extreme 
favour the public regard electrical affairs. Of the various 
branches of electrical enterprise, probably the one section that 
has been hitherto most free from the “ promoting ” element, 
is the supply undertakings ; it is quite true that there have 
been in connection with it some remarkable instances of the 
enhanced value of founders’ shares, but then these only 
became of value when the success of the concern was firmly 
established. Recently, however, there have been sundry 
enterprises started for the supply of electrical energy in 
various districts, where the demands of the vendors have 
been out of all proportion to the work they have conducted ; 
the outlay of a few hundred pounds for a provisional order 
has been held good enough to demand 30 or 40 times that 
sum from the public. Probably, a well-conducted supply 
system might recover even from that rapacity, but when we 
witness the attempts made to float companies with a quarter 
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or half a million for the working of mere processes, one may , 
be pardoned for making close inquiries into the whole of 


the circumstances. There are many valuable electro- 
chemical and electro-mechanical devices which are the 
subject of patents, but how many are there which would 
justify the formation of a company with a quarter of a 
million capital. One of the most striking and remarkable 
features about present-day company flotation is, that large 
sums are asked for processes which have not been developed 
on a commercial scale. It is all very well to erect an experi- 
mental plant to prove the possibility of manufacturing 
certain materials, but even if the most conspicuous success 
is obtained under experimental conditions, there is absolutely 
no justification for asking the public to subscribe an enormous 
capital. In the commencement of new operations we 
believe in moderation, but, obviously, this is opposed to 
all the canons of the company promoter, and hence we 
see concerns brought out with share capital which would be 
farcical if it did not menace very seriously the future of the 
electrical industry. It is almost useless to recall the financial 
disasters of 1882, because they probably would not have 
much application to-day. Electrical apparatus and processes 
are in quite a different position; at the same time, the 
financial recklessness which characterises many latter-day 
promoters has much in common with the tactics of the 
period to which we havealluded. There is a rather remarkable 
feature in connection with the bringing out of electrical 
companies, that is, the most successful from a flotation 
point of view, are those which are looked upon by 
electrical men with suspicion; and, on the other 
hand, many sound concerns with moderate demands 
have met with little support from the investing 
public. Intrinsic worth, unfortunately, is not appreciated 
in the market, specious promises and exaggerated statements 
often receiving greater support. It is obvious that an era 
of prosperity in any industry brings in its train all sorts of 
impracticable, unsound, and uncommercial schemes, and we 
may take it for granted that the industry with which we are 
8o intimately associated will not be wholly free from these 
evils. The financial press is a mighty power for good-and 
for ill, but, with a few honourable exceptions, one cannot 
hope for its aid in the direction of sound finance. It is not 
necessary to dwell upon particular instances of over- 
capitalisation in electrical work ; they, unfortunately, are to 
be found in most of the multifarious branches, though if one 
were to make an exception, it would be in favour of electric 
traction, which has probably suffered less from the promoter 
than the other applications of electricity. We are afraid 
that the watering of capital from which many organisations 
are suffering, is responsible for the somewhat unsound 
methods adopted in the making up of accounts; indeed, we 
may go so far as to say that there are but few industrial 
concerns in whose books the patents and goodwill do not 
figure at a highly fancy value. Moreover, one can hardly 
commend the manner in which depreciation is treated 
occasionally by electrical companies; there is too little 
suggestion of permanence, and though one might 
expect an electrical supply company, whose business 
is held only on a short lease, to adopt certain 
expediencies of book-keeping, there is no reason why a 
manufacturing concern should adopt methods that are 
foreign to a sound and growing business. " 


“THE LIABILITY OF A SUPPLY COM. 


PANY TO MEET THE DEMANDS oF 
CONSUMERS. 


In our issue of last week one of our correspondents raised 
the question whether an electricity supply company is 


- bound to provide current to applicants who have their own 


plant for lighting purposes, but who wish to have the com. 
pany to fall back upon in case of a breakdown, or to take 
current from them when it may be convenient. In order to 
answer this question it is necessary to refer, in the first 
place, to the Electric Lighting Act of 1882. It is there 
provided by Section 19 that where a supply of electricity is 
provided in any part of an area for private purposes, then, 
except in so far as is otherwise provided by the terms 
of the license, order, or special Act authorising such supply, 
every company or person within that part of the area shall 
_on application be entitled to a supply on the same terms on 
which any other company or person in such part of the area 
is entitled under similar circumstances to a corresponding 
supply. This section makes the supplying of electricity 
practically compulsory, but the provisions of the Electric 
Lighting (Clauses) Act of 1899, which are identical with 
the form of provisional order hitherto in common use, make 
certain regulations as to supply which ease the burden of 
the company. 

By Clause 27 of the Schedule to the Act of 1899, which 
is now incorporated with every provisional order, undertakers 
(¢.g., the supply company) are bound, upon being required 
to do so by the owner or occupier of any premises situate 
within 50 yards from any distributing main of the under- 
takers . . . . to furnish and lay any electric lines that 
may be necessary for the purpose of supplying the maximum 
power to which the owner or occupier is entitled. The cost 
of any electric line to be used for conducting the current 
from the mains to the consumers’ premises is to be borne by 
the supply company, if it is only 60 feet in length. The 
expense of providing additional wire shall, if the under- 
takers so require, be defrayed by the owner or occupier. 
The most important provision, from the undertaker’s 
point of view, is contained in Olause 27 (2) (0), 
which provides that every owner or occupier of 
premises requiring a supply of energy, if required 
by the undertakers, must enter into a written con- 
tract with them to continue to receive and pay for 4 
supply of energy for a period of at least two years of such an 
amount that the payment to be made for the supply, at the 
rate of charge for the time being charged by the undertakers 
. » « « « Shall not be less than 20 per cent. per annum on the 
outlay incurred by the undertakers in providing any electric 
line required under the Section. The undertakers are also 
empowered (by Section 8) to demand security for the 
payment of all moneys to become due in respect of such 
supply, and in default of security being given, they may dis- 
continue the supply of electricity. By Clause 27 (5) the 
undertakers are relieved from the obligation to provide any 
supply unless they are reasonably satisfied that the electric 
lines, &c., on the consumers’ premises are in good order and 
condition. By Clause 80, the undertakers are made liable to 
a penalty not exceeding 40s. for each day on which they 
make default in supplying electricity, A glance at the above 
enactments will show the exact position of the supply com- 
pany. Nothing is said in any statute which can be taken # 
excusing them from supplying to consumers who have their 
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SOME EXPERIMENTS ON VOLTAIC CELLS 
WITH COMPOUND ELECTRODES. 


By FREDERICK 8. SPIERS, B.80. 


1, THE experiments about to be described here arose out of 
an investigation on the action of the zinc which is usually 
placed in boilers, and which is supposed to prevent, or at 
Jeast gaa the electrolytic corrosion of the steel plates 
or tu 

2. In the course of some work on this subject, the author 
and Mr, M. Solomon happened to be experimenting with the 
voltaic combination shown in fig. 1. 38 was a plate of brass, 


za plate of zinc, and s one of steel; z and s were in contact’ 


under the electrolyte, which was ordinary tap water, while B 
and z were connected through.a galvanometer which, when 
shunted, had a resistance of about 7 ohms. It was then 
noticed that the galvanometer deflection varied according to 
the positions of the zinc and steel plates relatively to the 
brass. When the zinc plate faced the brass, the deflection 
was considerably oo than when it was faced by the 
steel. (It should be mentioned that the internal resistance 
of the cell must have been very high compared with that 
This unexpected * yb 

is unexpected * phenomenon nat a 
ing whether the P.D. between the cersainels of the ad, 
as measured electrostatically, varied in the same peculiar 
manner with the varying positions of the plates. With 
the plates arranged as in fig. 2, the P.D. between the 
points, P and Q, as measured on a quadrant electrometer, was 
about 0°6 volt, which is approximately the E.M.F, of a brass- 
ateél voltaic couple after immersion for an hour or so. When 
the compound electrode was reversed, so that the zinc faced 


Fras. 1, 2,3 anp 4. 


the brass, the P.D. between the same points was about 0:9 
volt, that is, somewhat less than the E.M.F. of a brass-zinc 
combination. In the intermediate position (fig. 3) the P.D. 
was about 0°75 volt. Moving plates closer to one 
another had no apparent effect. It might be useful to give 
a rough idea of the dimensions of the cell. The plates were 
about 4 inches x 1} inches, and were half immersed; the 
cell was a glass beaker of about 4 inches diameter. 

3. The effect was observed in a still more striking fashion 
by binding together discs of iron and zinc and suspending 
the couple in the same cell (fig. 4). Different specimens of 
metal were used in this case. When the iron faced the brass, 
the voltage was 0°36. When the zinc faced the brass, the 
voltage was 0°48, When the edge of the disc faced the brass, 
it was 0°41. The effect was the same, whether the electro- 
meter connection was made to the iron or to the zinc. 

4, As regards the explanation of these experiments, it was 
first thought that the effects observed were analogous to 
those obtained in experiments on the “volta” effect. If 
the contact P.D. between two plates be measured in the 
ordinary way, the effect depends only on the physical state of 
those surfaces of the plates that face one another, and not at 
all on the state of the back surfaces. That the same state of 
affairs did not exist in there experiments was shown by elec- 


“In an exceedingly interesting paper by Mr. A. P. Laurie, B.A., 
BSc. in the Journal of the Chemical Society for 1888, p. 104, I find 
the following statement :—“ If, instead of a simple metal, a mixture 


of two metals is introduced into a voltaic the E.M.F. of the 
cell is that of the more poritive metal. . . . . Some experi- 
ments in a cuprous iodide cell, with plates of having pieces of ~ 
zinc soldered on to them of about of the whole area of the 
inability to re- 


plate, showed this,” 5 (a)]. I confess 
this with my Own experimental 


troplating with copper an iron rod, and then making 4 
voltaic couple of this rod and a sheet of copper. When the 
iron was completely covered with copper, there was naturally 
no P.D. between the rod and sheet: but no sooner was a 
small speck of iron made visible by filing ~— the — 
the P.D. rose to about bay > even 

tron speck was not facing the copper sheet. more iron 
became visible, the P.D. between the terminals of the cell 
continued to rise. The actual results are best shown dia- 
grammatically. The shaded strip in fig. 5 represents the 
surface of iron visible. 


(a) P.D. = 0°15 volt for all positions of the speck. 
(b) 1. P.D. = 0°22 volt when the iron strip faced the 
copper sheet. 
2. P.D. = 0°18 volt when the iron strip was turned 
away from the copper sheet. 
(c) 1. P.D. = 0°24 volt, iron strip facing copper. 
2. P.D. = 0°20 volt, iron strip turned away from 


copper. 
(a) Half copper, half iron. 
1. P.D. = 0°26 volt, iron facing copper. 
2. P.D. = 0°81 volt, iron turned away from copper. 
(¢) All copper removed. P.D. = 0°42 volt. 


These a and particularly (a), show that the 
analogy to the “ volta” experiment is not complete, for there 
no currents at all are flowing (excepting, of course, 
momentary displacement currents), while here, there is a 
local current flowing between the two dissimilar metals in 
contact. And it appears that it is this local current that 


| 


Fia. 5. 


causes the curious phenomena recorded above, for what the 
uadrant electrometer really measures in all those cases is the 
.M.F. of a voltaic couple as mcdified by the drop or rise of 
potential, as the case may be, due to the stream lines of the 
local current between the plates in contact. 

5. Thue, consider again the simple case discussed at first 
(see fig. 6). The stream lines of the local current here flow 
from the zinc (z) through the electrolyte to the iron (1). To 
find the P.D. between P and Q, where, to fix our ideas, we 
take P and Q as points on the copper conductors attached to 
the electrodes, as shown, we have to take a unit of positive 
electricity, by any path whatever, from P to Q, and determine 
how much work has been done in the If the unit 
is taken from Q through the iron plate to P, the P.D. is 
given by the swm of the E.M.F. of a brass-iron voltaic 
couple and the rise of potential along a small length of a 


stream line, such as a B. If the unit is taken from Q through 
the zinc plate to the brass, the P.D. is the E.M.F. of a brass- 
zinc couple lessened by the drop of potential along a long 
length of a stream line, suchasc px. In both cases the 
resultant P.D. should work out the same. If, however, the 
iron-zinc sa ty is reversed, the P.D. between P and Q will 
be given by the sum of the and 
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the rise of potential along a Jong length of stream line, such 
as C D E, or, what comes to the same thing, the E.M.F. of a 
brass-zinc couple Jessened by the drop of potential along a 


short length of stream line, such as AB. The resultant 


P.D. in this case is clearly greater than in the former case. 
In case (a) of the experiment described just above (Sec- 
tion 4, fig. 5), there is a great crowding of steam lines 
round the iron speck, and all are concentrated within quite 
a small volume (fig. 7), hence for all positions of the speck, 
the P.D. between P and Q is the same. As, however, the 
speck becomes enlarged, the stream lines spread out to some 
distance, and therefore the P.D. between P and Q depends 
on the relative position of the plate, Q, just as it did in the 
original experiments quoted. 


(To be continued.) 


THE ADVANTAGES OF LONG FILAMENTS 
IN INCANDESCENT LAMPS. 


WHEN it was recognised by Edison and his co-workers 


some 20 years ago that the incandescent lamp was not 


suited for series work, but should be run on multiple constant- 
potential circuits, it was at once seen that these constant- 
potential circuits should be of as high a voltage as lamp 
construction would permit in order to make possible the 
distribution of the current over any reasonable distance 
from the dynamos, After considerable experimenting it was 
found possible to make lamps of 4 resistance high enough 
to withstand 100 volts, and this, with a margin of a few 
volts for full measure, making it 110 volts, came to be the 
standard recognised pressure of incandescent circuits. 

Daring the 20 years since that time the incandescent 
lamp has*been the object of as elaborate investigation and 
experimentation as any other one product of the mechanical 
arts, an enormous amount of time, money, and labour having 
been spent in its development, and with no mean results ; 
but even at the present day, although lamps can be made for 
240 volts, difficulties are encountered in making as good a 
lamp for the original standard pressure of 110 volts as can 
be made for lower pressure. 

One of the difficulties in the way of raising the voltage of 
incandescent lamps may be illustrated as follows :—Aesuming 
that the lamp is to be of 16 0.P. and of 3°5 watts per candle, 
its total consumption of power will b2 16 x 3:5, or 56 watts. 
If burned on a circuit of about 56 volts this power will 
require 1 ampere, and the resistance of the lamp filament will 
have to be about 56 ohms. If, however, it is to burn on a 
circuit of 112 volts the power can only be kept down to 
56 watts by cutting down the current to 4 ampere ard the 
resistance of the lamp will have to be raised to 224 ohms, 
Thus it will be seen that doubling the voltage increases the 
necessary resistance four times, which is in accordance with a 
general law of purely resistive apparatus that the resistance 
must be varied as the square of the pressure to maintain the 
absorbed power constant. If the lamp is designed for a 
220-volt circuit the current will have to be reduced to about 
} of an ampere and the resistance will have to be raised to 
the extremely high value of practically 900 ohms to give the 
same economy of current. As the resistance of the carbon 
falls with increased temperature, the resistance cold is 
practically twice this, or, in the last case, 1,800 ohms, 

The only way to obtain the high resistances of from 200 to 
300 ohms necessary for lamps of 100 to 120-volt circuits is 
by using either a material of high specific resistance or of 
great length and fine diameter. Extended experiments in 
the direction of — a suitable material of high specific 
resistance by means of incorporating more highly resistive 
substances with carbon, or otherwise, have uniformly proven 
in vain, the only material as yet found available being carbon 
in two of its allotropic forms. One of these is a variety 
similar to very dense charcoal, and formed by the carboniss- 
tion of the original cellulose thread of which practically all 
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filaments nowadays are made. This form is known by lamp 
makers as “base” carbon. The other is aform of carl 
closely resembling ordinary graphite. ; 

All lamp filaments must contain as a foundation a central 
core of the former, or “ base” carbon, filaments constituted 
wholly of graphite being impossible to make, since the 

phite can only be obtained in the filament form by 
depositing it upon a skeleton structure of “ base” carbon, 
This deposition is done by means of what is called the 
“ flashing ” or “treating” process. The carbonised cellulose 
thread is raised to high incandescence by electric current in a 
chamber through which is passed a current of gasolene 
vapour. The white-hot filament decomposes the hydro- 
ie vapour, depositing the carbon as graphite upon its 
surface. 

The “ base” carbon has about six times the specific re- 
sistance of the graphitic carbon, so that filaments consisting 
wholly or largely of the former can be made much shorter 
and thicker for the same resistance than those containing a 


‘greater percentage of graphite. Unfortunately, however, 


the “base” carbon is much poorer in the qualities of 
economical light emission and life. ‘This is not due, as 
many suppose, to any difference between the light-giving 
powers of graphite and charcoal; in fact, it is generally 
admitted that all substances, no matter what their colour, 
white, gray, or black, shine with the same intensity when 
raised to the sams temperature of incandescence. But ths 
graphite gives to the surface of the carbon a gray, metallic, 
steel-like appearance which can be plainly seen in all new 
lamps, and this gray surface, in conformity with a general 
law of physics, radiates much less heat when raised to a given 
temperature than does a dead black or sooty surface such as 
that of the “ base” carbon or that of an old lamp in which 


the surface of the graphite may have been reduced to the 


charcoal form. A filament, therefore, with a metallic gray 


- surface requires leas energy to supply this heat waste and 


raise it to the proper temperature of incandescence, such, 
for example, as 1 for every 34 watts supplied, 
hence the superiority of the graphite for the economical 
emission of light. ; 

Another superiority of the flashed or treated filament is 
mechanical. The graphite tube or sleeve which surrounds 
the “base” carbon is more dense and stiff than its central 
core, and hence holds the filament~more rigidly against 


vibrations which tend. to throw. it against the glass, an algo 
— it from sagging when the lamp is burned in 4 


orizontal position. The-graphite tube, deposited as it is at 
a high iaaien, is a good resistant of the disintegrating 
effects of heat, and maintains the filament probably after the 
core of “base” carbon within it is broken down, thu! 
great] longing the life. 
As stated above, the graphite is a good conductor . 
electricity as compared with “base” carbon, and hence ! 
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much of the cross section of the filament is graphite the 
diameter of the whole will have to be small and the length 
great, in order to obtain the n 200 or 300 ohms. 
The greater the amount of graphite and the less the amount 
of “base” carbon the better is the lamp for reasons pointed 
out above, and the general rule may be laid down that for 
a given voltage a lamp with a long filament is better than a 
lamp with a short filament, provided—and this is an 
— provision—the long filament is properly sup- 


ported. 

From the inception of the industry until a few years 
ago most incandescent lamps had filaments of the plain loop 
or horse-shoe type, such as is shown in fig. 1 of the accom- 
panying cut. The filaments were thick and short, and little 
or no treatment was employed. As the superiority of the 
longer type became apparent the filament was given a loop 
or coil which allowed its length to be increased without 
enlarging the bulb, and its tage of graphitic low 
resistance carbon to be in with it, so that this filament 
took the familiar form shown in fig. 2. A variation upon it 
was the addition of more turns in the coil. 

While this form is still made, it is largely giving way to 
another type developed by increasing the diameter of the 
coil and anchoring its lowermost point as illustrated in fig. 3, 
this being known as the oval anchored type. This allows a 
further increase of the length and percentage of low resist- 
ance graphite and is made in spite of several disadvantages. 
One of these is the impossibility of Prvenanep anchoring the 
filament during the of flashing so that unsupported 
this process cannot be carried on at as high a heat as is 
desirable without badly warping the filament. The graphite 
deposited is more dense and stable with the higher tem- 
peratures of flashing, which cannot be obtained on the oval 
anchored filament. The cement used at the anchored point 
also causes trouble. This point being distant from the glass 


supporting the anchor wire and being heated in two directions 


and cooled in only one, rises to a high heat, throwing off 
gases within the bulb, which combine with the carbon on 
the surface of the filament to darken the latter, thereby 
tending to spoil the metallic gray finish which gives the lamp 


_ & high efficiency by reducing the amount of energy neces- 


sary to maintain the filament at the proper temperature, as 
pointed out above. In spite of these faults, however, the 
perfected oval anchored type is far superior to its prede- 
cessors, solely because a greater proportion of the filament’s 
bulk is.of the purer, denser form of carbon. 

A further step in the support of long filaments is taken = 
making the filament in two pieces connected in series wi 
each other, as shown in fig. 4, which illustrates what is com- 
monly known as the double filament type. This double 
filament consists ically of two 8-0.P. 50 to 60-volt fila- 
ments connected in series with each other by means of a 
short piece of wire bedded in the glass and cemented at its 
two ends respectively toone end of each filament. In this 
lamp there is no oval coil to twist out of shape and short 
circuit on itself. The loop shape of the two filaments allows 
the deposit of graphitic carbon to be made at a higher tem- 
perature, making it dense and hard and durable. 

For high voltage lamps, that is, those intended for 200 to 
240-volt circuits, mechanical difficulties of course arise in 
making and supporting filaments of twice the length and 
half the cross section of those for 100 to 120-volt lamps. 
The result is that comparatively little or no “ treatment” 
can be applied to such filaments without making their resist- 
ance too small, which accounts for their failure to equal 
100 to 126-volt lamps in the qualities of efficiency and 
longevity. S:ill other expedients of support have to be used 
with these high voltage filaments such, for example, as 


anchoring two points, &c. 
An idea of the proportions of graphitic to “ base” carbon 


in modern 3°1-watt, 16-c.P., 100-volt lamps can be gained 
from the fact that lamps of the oval anchored type are treated 
down to approximately one-third of the original resistance 
of the base of the filament, whilst those of the double filament 
type are treated down to less than one-quarter of the original 


resistance, this reduction being accomplished by depositing — 


a tube or sleeve of graphitic carbon wi 
one-tenth of the diameter of the finished filament, thus 
making about one-third of its cross-section graphite, the 
inside four-fifths diameter, or two-thirds cross-section being 
base” carbon. 


RETURN FEEDERS FOR ELECTRIC 
RAILWAYS. 


(Continued from page 223.) 


By means of the graphic construction explained in the 
previous article, the sections of the cables can be readily 
determined for any given series of points of connection. 

We shall discuss the method by the help of an example. 
Let the length of the line as in previous examples be 18 
kilometres ; the total current supplied 540 amperes, and the 
number of points at which the current is delivered, 18. Let 
the return cables be connected at 3, 9, 12,and 16 kilometres, 
and let there be also an end cable. The distribution of 
current under these circumstances is represented in fig. 4. 


A 


Fia. 4. 


As has been already shown, the cross-section s, of the end 
cable is proportional to its distance from the nearest 
intermediate cable, ie, s, : (8) = 2: 18; and 
8 = 2,700 x -. = 800 mm*, We obtain this section by 
drawing from the connecting point, 16, on the diagram, a 
straight line parallel to the diagonal 4 R of the rectangle 
AERO, till it cuts the side the length cut off is 
the required section. 
To obtain the section of the nearest intermediate cable, 
draw a ndicular through the point 16 to cut the 
bola in the point £,. Assume for the moment that the 
ine ends at 16 kilometres; then the total section required 
in this case is represented by the line £, R,, and we obtain 
the section of the end cable by a construction similar to that 
given above, #.e., draw from the point of intersection of the 
12-kilometre line and the line A, E,, a line lel to the 
diagonal 4, R,. 8, the point of intersection of this diagonal 
with the line £, R, gives the lower limit of the line, F, B, 
representing the section of the first intermediate cable. 
The lines representing the sections of the remaining cables 
are obtained by alle similar constructions. The sections 
obtained for the end cable, and the 16, 12,9, and 3 km. 
cables are 300, 800, 700, 675, and 225 mm? respectively. 
. It is now necessary to prove that the lengths F, &,, F, E, 


“.. . +» have the cross-sections required to draw off half the 


current in their respective sections of the line. Since currents 


» which the cross-eections E B + F, E,, E, B, + F, E, and soon, 
‘ draw: off are equal, the lines (z B) and (F E) must be propor- 
- tional to the respective lengths of the cables, If we denote 


= 
so ! 
3) 7 
— i i 8 
is 
j 


the total length of the line by 1, and the length of the cable 
connected to the point next to the end by/; the equation 


Po 


to the parabola gives i? = hences = 


and since 2 (8) = 5“, it follows that 


(s) 
L? 


Now, from the figare 
EB+F,E, = 2(s)—s 


== Z{s) {1 
— 
= = (s) L? 
But by construction 
EB = %(s)— = 
Th:refore 


F, = & (8) 
=2@ { 


= {ett 


L L 
L—l 1 
If now we find the ratio of F, £, to EB, it is 
F, 


That is to say, the lines F, £, and EB on the diagram are in 

the ratio of the lengths of the cables which they represent. 

ma similar proof can be applied to the lines F, B,, and E, B,, 
£0 On. 


Ris 
ii bre 


This demonstrates that the construction in fig. 4 gives the 
correct cross-section of each cable. 

The construction just explained for finding the cross- 
sections of the cables when the points of connection to the 
line are given, may also be applied to solve the converse 
problem, namely, when the cross-sections of the cables are 
giveu, to find the points at which they should be connected 
to the line. The solution of this problem is of 


eee Sys commercial standard sections have to be 
use 

We shall show how to apply the construction to the case 
in which all the return cables have the same cross-section. 

Let the total cross-section of the cables be, as before, 
2,700 mm? ; and let five return cables all of the same cross- 
section (540 mm?) be made ure of. The line £ R, fig. 5, is 
divided into five equal parts, at the points B,, B, Bs. B, 

Through the point 8B, a line B, K, is drawn parallel to the 
diagonal AR. XK,, the point of intersection with the line a, 
gives the point of connection (14:25 km.) of the first inter- 
mediate cable. 

To obtain the point of intersection of the second cable, 
draw the line kK, R, parallel to 4 0; through the point of 
intersection with the bola Pp, draw the line P, A, parallel 
to a E, then project the length B, B; on to the line kK, R,. 
From B,! draw a line parallel to the diagonal A, R, to inter- 
sect A, P, in K,'. The line K, R; drawn through K,! parallel 
to E R gives the point of connection K; of the second inter- 
mediate cable. By continuing this construction the remaining 
points of connection K, and K, are found. 

The unsymmetrical arrangement of the points of ‘con- 
nection obtained, shows that it is not advisable to make use 
of return cables, all of the same cross-section. To get the 
most uniform distribution of the points of connection, 
the cross-sections of the intermediate cables should be made 
ar pra to the lengths of the cables, the end cable being 

f the cross-section obtained by this rule. 

This assumption is made in the second construction on fig. 5, 
and the cross-sections thus obtained are 150, 300, 450, 600, 
750, and 900 x 4 = 2,700 mm?; the points of connection 
being at 3, 6, 9, 12, 15, and 18 km. 


V.—TuHE INFLUENCE OF THE ARRANGEMENT OF THE 
Pornts oF CONNECTION ON THE VOLUME OF 
CorpPeR REQUIRED. 


We shall now proceed to determine whether, in the case 
of an unsymmetrical arrangement of the — of connection, 
a greater economy in copper is secured by crowding the 
points of connection towards the beginning or to the 
end of the line. 

Let us consider a line of length, L, to which currents are 
delivered at m places. To make the investigation as simple 
as possible, let us assume that there is an end cable and 
only one intermediate cable, which is connected to the line, 
at a distance of m currents in one case from the beginning 
of the line, and in the other case from the end of the line. 

The distribution of the currents in the two cases are 


< L oo 
< n—m >< M > 
c 
—> 
Cm m|6 n—m ¢ 
yn 2 2 2 
2 
Fia. 6. 


evident from the adjacent diagrams (fig. 6). In the first 
case the current which the intermediate cable takes off is :— 


The current in the end cable is 


_ Since the lengths of the cables are (n— m) and 1. 


Q@—m) _ 
2nK A 
KA 
and CcLm 
&e= 


Bec 


The 


‘ 

s= 

ca 

_ 

& 
_ 
3 
th 
* a 
I 

7 of 
= the 
fou: 

or 
cu 
ther 
15 

Cros 

\ 

Fic 

5. there 
In 
| 
and t 
cas 
Th 
- 
ame 


first 
is :— 


Vol 45, Mo, 1,150, 8,193) THE ELEOTRIOAL REVIEW. 915 


From these we obtain the volume of copper : 
_ cL? (n — m)? COL? 
OL? f(n—m)? 
n +m}. 


In the second case the current which the intermediate 
cable draws off is, 


> 
The current in the end cable is 


Since the lengths of the cables are — m and 1, the crose- 


sections are 


cL™ 
a 
*k KA 
KA 


From these we obtain the volume of copper : 
| (2 — m) 


2 k + te 2n?KA 


2nKA 


= mt. 

a inspection of the expressions within brackets will show 
that = V3. 

It is therefore a matter of indifference, as far as economy 
of copper is concerned, whether cables are connected nearer 
the ry pm or nearer the end of the line. It will be 
found, by similar reasoning that this result is quite general 
for any number of intermediate cables. 

As an example, let us consider the 18-kilometre line dis- 
cussed above. Lt us assume that besides the end cable, 
there is an intermediate cable connected in the first place at 
in ‘the place at 3 km. 

n the first case, the current passing throug inter- 
mediate cable will be 


+ = 270 amperes. 
The length of the cable is 15,000 m., and therefore the 
cross-section is 
2,250 


The volame is 2,250-x 15 = 33;750 den.®, 
In the end cable the current is =~ = 45 amperes, there- 


fore the cross-section 
45 x 18.000 


and the volume 450 x 18 = 8,100 dem®. The total volume 
is therefore 41,850 dca.*, 
In the second case, the current in the intermediate cable is 
90 540 — 90 
2 2 


the length of the cable 3,000 m., and the cross-section is 
therefore 


= 270 amperes ; 


X 8000 _ 450 mn?. 
60 X 
The volame is 450 x 3 = 1,350 den’, 

In the end cable the current is 
225 x 18,000 
6u X 

and the volume 2,250 x 18 = 40,500 den’. 
The total volume is 41,850 den’, the same as in the first 
case, 


The formula for the volume of copper obtained above, 


namely, 
CL 


& = = 2,250 mu’, 


has a minimum when the expression within brackets is a 
mt we dif his expression with respect to m, and 
we diffarentiate thi ion wi to m, 

equate the differential coefficient to zero, we get 


2m=n, or, m= 


This means that the quantity of copper rquired is a 
minimum when the cable is connected to the middle of the 
line. In this case the intermediate cable takes a current of 
5 = 270 amperes, and each end cable t = 185 amperes. 
The cross-sections are then 

270 x 9,000 


2 
= x gy 1,850 and 
185 x 18,000 ; 
&= $0 x 30 = 1,350 mm’. 
The total volume is 
= 1,850 x 90 + 1,350 x 18, 
= 86,450 dem$, 


that is, considerably smaller than in the unsymmetrical 
arrangements, 

In the unsymmetrical arrangements the maximum potential 
difference in the rails is 8°4 volts, while when the cable is 
connected to the middle, it is only 3 volts. 


(To be continued.) 


BOARD OF TRADE REGULATIONS, 


Tw a recent issue of an esteemed contemporary there appear 
some interesting notes.on the above subject. The writer is 
of opinion that station engineers have no right to fix the 
“standard pressure” at the maximum pressare allowed by 
the Board of Trade. The regulations are perfectly clear upon 
this point. Regulation Al states:—‘“The pressure of a 
supply delivered to any consumer shall not exceed 250 volts 
at any pair of terminals, except with the express approval of 
the Board of Trade, such approval will only b2 given for 
special purposes, &c.” To this rule there is no exception, 
and the sooner station engineers learn to fix the standard 
pressure so as to allow of the 4 per cent, variation without 
exceeding the maximum, the less trouble they will have 
when the day of visitation by a Board of Trade inspector 
arrives. Another note deals with three-wire alternating 
distributing systems, and says that “ Many engineers have 
considered that a 2 x 220-volt alternating current three- 
wire system comes within the category of high pressure 
supply.” While, as the writer saya, this applies to the dis- 
tribution it cannot apply to two service cables, one connected 
to-an outer and the. other to the middle wire, provided the 
latter is earthed and that the other outer is not carried 
into the house, 

In referring to Prof. Fleming’s report to the Donglas 
Town Council, some adverse criticism of the Professor's 
opinions is given, and we are inclined to agree with the 
writer's remarks. That perfectly satisfactory high voltage 
incandescent lamps can now be obtained in open market of 
all reasonable candle-powers is well known, and we think 
that far too much importance is attached to the 5 c.p. lamp. 
How many «> want these lamps even when they can 
obtain them? We believe station engineers will agree with 
us when we say that the demand is very small indeed, and 
when used they are frequently run two or three in series. 

The much discussed question of fire risk and premiums is 
referred to in a further note. That all the insurance offices 
ought to reduce the premiums in case of electrically-lighted 
premises goes without saying, and although bad wiring has 
resulted in a few cases in an outbreak of fire, it is question- 
able whether any electric wiring has been half as bad as the 
gas pipes which are laid in the majority of houses. Sma'l 
compo pipes kinked and badly jointed, run promiscuously 
under floors and behind plaster in positions where nails may 
be most readily driven through them, and are absolutely unpro- 
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tected, cheap fittings with leaky cocks and badly cut screw 
threads, to ray nothing of the highly dangerous 
chandeliers, and the thousand and one other oddments go 
to — up a system about as dangerous to life as it can 
we 

There is no doubt that the ignorance of fire office 
inspectors in the early days must be held to be largely 
responsible for the present high rates for insurance. The 
majority knew little or nothing of the subject of electric 
lighting and were no doubt afraid of it. 

Unfortunately all the chief offices are allied, and con- 
sequently to do as our contemporary advises, viz , to refuse to 

e out a policy with any office which will not make a 
reduction, would mean ignoring those offices which are 
financially sound, and possibly insuring in some office whose 
financial position is problematical. Now that the electric 
lighting of premises is so popular, we hope that the insurance 
companies will take the matter into serious consideration, 
and in common justice reduce the premiums for all properly 
wired electrically-lighted premises. 


THE “LATENT DANGERS” OF ELECTRICITY. 


By W. 8. HEDLEY, MD. 


Dvurina an inquiry recently held before the Bradford city 
coroner, respecting a case of death from electric shock, the elec- 
trical engineer of the Bradford Corporation is reported * to 
have said that there are “ latent dangers ” (in electric lighting 
currents) “ not yet fully realised.” To me it appears that 
such a statement is calculated needlessly to alarm and 
seriously to mislead a certain section of the public. In point 
of fact the conditions under which electric lighting currents 
are likely to prove dangerous are fairly well understood ; and 
from the occurrence of such conditions the ordinary user of 
electric light is securely and efficiently guarded. The 
witness in question preceded his very disquieting announce- 
ment by explaining that the deceased could not have received 
more than 225 volts, whilst the current was not generally 
fatal under 1,C00 volts. It is not my present purpose to 
discuss the details of this case, nor to allude to a point which 


at once suggests itself, viz., that given a voltage of 225, and 


a three-wire system, and a leakage to earth on one of the 
outer wires (was this the “latent danger” darkly hinted at 
in the Bradford circuit ?) it is possible to receive a shock at 
450 volts. 

Leaving this particular instance aside, it might be 
expected that in any such case an expert witness would 
explain that factors other than voltage, not less important 
and equally well understood, enter into the question. It is 
to intensity of current as measured in amyéres rather than 
to mere voltage that attention may be usefully directed. Of 
course it is true that, other conditions remaining the same, 
danger to life increases in direct proportion to the electro- 
motive force. But it is because these “other conditions” 
vary so widely that the effects of given voltages are so 
different. The duration of contact, the nature of the 
contact, its superficial area and position, the condition of the 
skin, the periodicity of the current, are amongst the chief 
factors to be reckoned with. 

Kratter found that one short application of an alternating 
current at 1,500 volts did not always kill either rabbits or 
guinea-pigs. Yet much lower voltages have often proved 
fatal to man. It may be remembered that in one of the 
exhibitions at Kensington (the Fisheries ?) a man was killed 
from a direct current Hochhausen machine, the voltage of 
which did not exceed 500; and the present writer has on 
former occasions quoted in the ELECTRICAL REVIEW instances 
in which voltages considerably under 500 have caused death. 

With reference to duration of contact, experiment has 
shown that currents easily borne by an animal when 
momentarily applied, were fatal when the application was 
prolonged to 5—10 seconds ; and this is exactly what might be 
expected, for reasons both physical and physiological. It 
is obvious that the larger and better the contact, the greater 
the current, The condition of the skin with reference to 


moisture, or any breach in its continuity, comes to be a point 
of the highest importance, inasmuch as the epidermis is the 
great insulator of the body. The diminution of skin resist- 
ance (increase of current) by wetting is a familiar fact. 
This occurs (1) by water, a fairly good conductor, getting into 
the interstices of the skin; (2) by the formation of a good 
conducting joint due to a layer of water being interposed 
between the contact and the skin. The position of contact, 
t.¢., the points of entrance and exit of the current, in other 
words, the direction of the current’s path through the body, 
is obviously of material consequence ; for instance, does the 
heart lie in the line of greatest current density? Under 
such various conditions of contact it is not to be wondered 
at that, with a given E.M.F., the current received and the 
effects thereof must within a very wide range. It 
would indeed be remarkable were it otherwise. 

‘In this connection it may be remembered that when, a few 
years ago, it was proposed to raise the limit of low pressure 
supply, a conference on the subject was held, under the 
auspices of the Board of Trade, and discussion was invited. 
Oh that occasion it was claimed by several of those present 
that they had received harmless shocks from what were then 
considered to be high pressure circuits, One gentleman 
asserted that he had felt no ill-effects from a 600-volt shock. 
The present writer, commenting upon this at the time, 
wrote as follows * :— 

“In view of the fact that so much depends upon contact 
and the manner of taking a shock, and that little or no 
information was given on this point, it is difficalt to form 
an opinion from such a statement. Did the gentleman in 
question touch one pole only of a 600-volt circuit? If s0, 
what was the earth insulation of the other pole? Was his 
body in contact with the earth? Or, presuming that he 
simultaneously placed one hand on each pole of the 690-volt 
circuit—what was the surface area of skin contact, and what 
the condition of the skin? In the absence of information 
on such points, the statement referred to cannot be considered 
to have any real value. Had the surface area and condition 
of the skin been favourable for a low resistance contact, it 
is more than possible that the gentleman in question might 
ere this have been ‘put to ” in a sense other than an 
electrical one.” 

It is scarcely necessary to add that, had such a catastrophe 
unhappily occurred, its explanation might better have been 
sought in Ohm’s law than in the shadowy hypothesis of 
“latent danger.” 


ACCUMULATORS AND VEHICLES. 


THE question must be very prominent in the minds of many 
as to whether electric accumulators are of the slightest use 
for the Fy ssery of vehicles. It is true that motor 
cars which depend upon accumulators make an occasional 
brave show in the streets of London; and one following in 
the wake speedily realises the difference betwen that and an 
oil car. But the prevailing notion is that accumulators are 
more or less experimental, and that we may have to wait some 
time before we obtain a really practicable electric motor 
vehicle. Although we cannot wholly coincide with such a 
view, there is, judging from recent experience, a certain 
amount of.reason in that attitnde. The performances of the 
London Electric Cab Company and the Electric Omnibus 
Company have done much harm to electrically-propelled 
of the self-contained type. The first-named 
concern was brought on to the market with a great 
blare of trumpets, and the public rapidly, if not eagerly, 
took up the venture. lectrically and _ commercially 
it was unsound, and the criticisms which were advanced 
at that time have been amply verified. It is quite true 
that an elaborate series of experiments were conducted 
by the engineers of the concern, and we firmly believe 
that a good deal of valuable information was thus 
obtained. Bat so far from the Cab Company benefitting 
from the experience which they obtained in this manner, 
and, selecting the best types of ell, they seemingly 
took up a cell which, according to their own tests, was quite 
inadequate to the needs of a cab service, Presumably, the 


Westminster Gazette. 


* “ Qurrent from the Main,” by W. 8. Hedley, M.D., (Lewis). 
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reasons that led the directors to adopt. this accumulator were 
the somewhat handsome terms for maintenance offered by 
the accumulator company. Whatever the reasons may have 
been, it is said that the conditions of maintenance were 
not fulfilled, and with the absolate failure of the accu- 
mulators it was only a matter of time before the cabs 
were taken off the streets. An inquiry into the exact 
circumstances surrounding the flotation of this company 
would probably reveal some very disagreeable features. 
We do not for the moment propose to enter into such an 
investigation, but it should not be overlooked that this 
company paid for a form of gearing more or less 
valuable, practically £21,000, and on the top of that it 
entered into an agreement to pay a royalty of £4 per cab for 
the use of a controlling device. Without an accumulator all 
these patents, for which such handsome sums had been paid, 
were not able to be brought into practical operation. 
The Omnibus gs a which was formed to propel 
’puses by electricity, had a protracted but inglorious exis- 
tence, and it is doubtful if this concern, in the whole 
of its somewhat lengthy life, has left any data that can 
be of real value in future work. The disastrous results 
that have attended these schemes are likely to have very 


material influence upon future attempts to introduce electric © 


cabs ; and yet it would be exceedingly unfortunate both for 
the public and the electrical industry if any really sound 
concern were to meet with no i on account of former 
failures, The investing public, however, has a long memory, 
and it is certain that any scheme which pays heavily for 
tent rights, and is thus under the necessity of providing a 
ge capital will meet with ig little support. In Paris and 
America, particularly in the latter, a certain degree of 
success has attended the efforts to introduce a public service 
of electrically-propelled vehicles, and even within our own 
shores some of the most important and far-reaching results 
have been obtained in accumulator traction. We refer to 
the electric line at Birmingham, and though it is more or 
less an open secret that the maintenance figures obtained 
are most remarkable, there is, for some reason or other, 
a difficulty in persuading the owners of the system to 
sas actual results. This is particularly unfortunate, 
use this line is commonly credited with being the most 
expensive electric line in this country, or probably the world. 
Whatever may be the ultimate outcome of the New York 
electric cab service it seems that, financially and elec- 
trically, notable success has been “achieved. Cariously 
enough, the commencement of the service in New York was 
almost contemporaneous with that of London. Probably the 
first efforts of the New York people were a little more 
modest than ours, for they started with 14 vehicles, and this 
has been gradually increased to 200 in actual operation. 
Later reports show that something like 2,000 vehicles are 
being constructed to operate in New York alone. Although 
one cannot attach much significance to financial operations, 
it is certainly worth mentioning that shares which cost £20 
in 1897 now stand at £97. Bat what is of paramount 


importance, to all interested in electrically-operated vehicles — 


is the fact that a dividend of 8 cent. has ben 
paid on the preference, and a dividend of 2 9 
cent. on the ordinary shares. Surely if it is possible 
for an electric cab company to be electrically and financially 
successful in a city like New York, which is notoriously badly 
ae how much better should such a service be in 
ondon. When we consider these figures one cannot 
help feeling indignant that there has been so much 
wasted effort in this country. It is extremely probable that 
attempts may be made in London during the next few months 
to start a new electric car service, and if that is the case, we 
would offer a word of advice to the promotors :—“Do not 
suggest anything that will involve a large capital outlay, keep 
down the vendor’s price, and be sure of a satisfactory 
accumulator before making a start.” Unless these conditions 
are met, we may be sure that any new attempt to start 
electric vehicles will receive but scant consideration. 


GREENOCK ELECTRICITY WORKS. 


Tue new municipal station at Greenock was formally opened 
on Thursday last week, the current’ being switched on by 


Mrs. Cameron, wife of Bailie Cameron, convener of the 
Electricity Committee. 

In an introdactory speech, Bailie Cameron stated that the 
Corporation obtained a provisional order as early as 1883, 
but did nothing with it. A small committee was appointed 
about three years ago, urged on by the applications of two 

rivate companies for powers, but even then nothing was 
as antil the Board of Trade threatened to admit a 
company. 

About a , acting on a re 
Paisley, aa Ccgemtion took ings towards erecting a 
supply station, and appointed Mr. S. E. Fedden, electrical 
engineer, who p on the work so rapidly that it was 
—- ready for the opening in seven months and ten 

ays from the commencement of operations, a period said to 
‘be the shortest on record. Already applications for 3,000 
glow lamps have been received, while there are 44 arc 
lamps in use for street lighting. The plant consists 
of two 60-Kw. Silvertown dynamos coupled tandem to 
a Belliss two-crank compound engine, and one 180-KW. 
dynamo coupled to a three-crank engine, while a similar 
180-Kw. set is about to be put down, The boilers are 
of the Babcock-Wilcox type, two in number, with provision 
for four more, and there is a battery of 304 Tudor cells. 
The whole of the mains were laid by the Callender Cable and 
Construction Company, while the India-rubber, Gutta-percha 
and Telegraph Works Company were the principal con- 
tractora, and supplied the generating plant, switchboard, éc. 

The Corporation has instituted an exhibition of electrical 
apparatus near the works, which was opened on the same day. 

iy the evening the Provost, Magistrates, ~Town 
Council, and. a number of visitors were entertained at 
a dinner given by the contractors, at which Mr. W. E. 
Gray, of the Silvertown Works, presided. The 
usual toasts were honoured and a number of interesting 
speeches were delivered. Provost Wood, of Partick, 
described the difficulties with which his Council was con- 
tending in connection with the proposed electricity works ; 
the trouble is due to the dust destructor with which the 
station is to be burdened « Ja Shoreditch. The Provost 
remarked that even if Partick is some day swallowed up by 
Glasgow, Mr. Chamen would be sure to want a generating 
station in Partick. In reply, Mr. Chamen raised no objec- 
tion to inheriting the station if it was like the one 
at Greenock, which he most cordially approved of ; 
but as for the destructor—words evidently failed him! 
He had been to Shoreditch, and seen the coal heaps 
in the boiler house, which he was informed were drawn 
upon every night. Even a dead donkey had been destroyed 
there, but this class of fuel could not be relied upon in 
Glasgow, though there were plenty of donkeys there who 
ought to be dead. 

Mr. Bryson, of Leith, whose station was equipped by the 
same contractors, agreed with Mr. Chamen both with . 
tothe excellence of their work and on the subject of dust 
destructors, 

In toasting the contractors, Bailie Cameron remarked that 
the fulfilment of the contracts exceeded the promises made, 

and the time originally fixed for opening the station had not 
yet arrived. There had been no disputes or misunderstand- 
ings whatever. Messrs. Gray and Callender feelingly 
acknowledged the compliments, the latter remarking that he 
was unaccustomed to them, while both expressed their admi- 
ration of Mr. Fedden’s energy and skill. Mr. Best, who 
carried out the work for the Silvertown Company, came in 
for a good share of praise, which all who are acquainted with 
him know to be well merited. The company broke up at a 
late hour, after spending a most enjoyable evening. 


by Mc. Teague, of 


CORRESPONDENCE. 


Signalling Without Contact. 

I must thank Mr. Pigg for his very kind and appre- 
ciative remarks, which, coming from a gentleman who has 
made so special a study of his subject as the author of 
“ Railway Block Signalling,” are particularly gratifying. 
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Mr. Pigg’s only adverse criticism is due to an extra- 
ordinary oversight in my paper, for pointing out which I am 
much obliged to him. The switch levers in the signal-box 
would necessarily have to be interlocked with each other and 
with the point levers, as all signal levers are now. All existing 
interlocking frames can be made use of without any altera- 
tion whatever ; it is only necessary to fix suitable insulated 
contacts on the present levers, or, as was done at New South- 
gate, to actuate independent switches by the levers. This 
point is referred to in my letter in your issue of November 
24th, and in an article on “ The Fog Signalling Problem,” 
that appeared in 7ransport on November 17th, For new 
work the interlocking might be either electrical or purely 
mechanical, as preferred. 

“©. M. J.” really is not fair ; in bis first letter he set forth 
numerous criticisms and questions with which I carefully 
dealt in my reply, and I asked in turn a few questions, to not 
one of which has he vouchsafed an answer. I, therefore, 
again ask: (1) In the absence of fogger and detonatorr, 
how does a driver discover that he is passing an invisible 
signal? (2) If he invariably knows when he is passing an 
invisibie signal, of what use are the detonators? (3) If he 
cannot tell without the aid of the detoriators what course is 
open to him but to go on moving until detonators are heard, 
, or, as “©, M J.” puts it, to “ assume that the line is clear if 


he does not hear a detonator explosion” ? (4) What bear-— 


ing has praise of an old method, uttered before the appear- 
ance of a new method, as criticiem on the said new method ? 
(5) Why is it easier to read signals on the road than on 
the engine? (6) Where are trains to be seen running 
through four block sections per minute ? ; 

Now as to the 80 “indications and road numbers” per 
minute. I cannot admit that counting up the separate 
details of a signal gives a fair criterion of the work to be 
done in reading the signal, any more than the number of 
letters in a word is a gauge of the time needed to identify it. 
In either case the complete picture impresses itself on the eye 


as a whole, and when well known jis identified in a flash. . 


Independently of this consideration 30 ‘per minute is some- 


thing like double the -possible. Suppose a train passing. 


through one block section with four signalling positions per 
minute, and that at each position a double number is taken, 
there will thus be eight road numbers and eight semaphore 
indications, or 16 “letters,” forming four “ words” or 
pictures of great simplicity per minute. 

I can assure “CO, M. J.” that I have not the very 
slightest “objection to the quotation from Sir George 
Findlay ;” but if “ the great improvements in that system ” 
(the use of detonators) “ that of late have taken place ” have, 
as seems to be inferred by “O. M. J.,” taken piace subse- 
quently to a of Sir G. Findlay’s praise, why 
were they introduced after the system had blessed in 
its former state ? 

It now appears that it is not an electrician bat a teacher 
from an infant school that will have to travel on an engine 
fitted with my apparatus to tell the driver (literally in the 
case instanced) that two and two make four, and to point 
out that two spots are in the habit of changing colour both 
together from green to red and back, or, in the just possible 
case of a circuit failing, that they are standing fixed—one 
green and the other red. Experienced engine drivers have 
told me that they would be thankful to have my apparatus 
on their engines, but they have never asked for the infant 
school teacher. 

Now as to signals on the engine taking the driver’s atten- 
tion off the road. I know that this is feared by some 
engineers, but until experience has been had, the matter is 
confined to conjecture. To me, it certainly appears that 
signals given always in the same spot on the engine and 
notified by a bell will monopolise far less of the driver’a time 
than signals that he has, in all kinds of weather, to look for 
high up in the air and pick out from large numbers of other 
similar signals disposed round about. 

“©, M. J.” is, of course, as much entitled to his opinion 
as to the best plan of indicating signals as I am to mine. 
am sorry I have not converted him, as I thought the back- 
view indicator would have met the case. The plan seems to 
me 80 straightforward and clear; every “stop” signal off is 
permission to go over the whole of the block section beyond, 
but no further. If you are free to go farther at the time 
you pass the distant signal for the next section, then you are 


then positively told so; otherwise, yon prepare to at 
the end of x you are on. 

If a wrong road number is given, whether throngh the 
default of the signalman or that of the apparatus, the driver, 
of course, as pointed out in my last letter, slows down and 
whistles for the right one. To give the number looked for 
in conjunction with the wrong road would need a mistake on 
the part of the signalman and a failure of the apparatus at 
the same time. 

In regard to single line working, I must repeat that [ 
propose to operate the danger magnets entirely in duplicate 
with a current indicator on each circuit. “CO. M. J.’s” 
final question—“ How can the switches that would be 
required for throwing these electro-magnets ‘in’ and ‘out’ 
be safely and efficiently controlled ?”—is, coming as it does 
at the end of his second letter on a system based on the con- 
tinual manipulation of such switches, to say the least of it, 
somewhat astonishing! Does “OC. M. J.” think that a 
danger magnet must be equal to the field magnet of a good- 
size?d dynamo? As a matter of fact, the loss in each coil 
need not be as much as ,';th of a watt, or, the current equal 
to that rapidly made and broken in a small trembling bell. 

In conclusion, I may say that I am glad to find that 
“©. M. J.” can call anything of mine—even equations— 
simple. It would have been more in accord with thé rest of 
his letter to have written m? for M,, and called the equation 


quadratic ! 
W. S. Boult. 
December 2nd, 1899. 


Electric Cranes. 


In the first instalment of the very interesting article on 
“ Electric Cranes” which appeared in the issue of the 
Review for November 17th, a three-motor crane, built by 
Messrs. Carrick & Ritchie, is described and illustrated. 

Assuming that the hoisting and cross-traversing motors 
are reversed by the liquid resistances, it is difficult to see how 
the four cross wires are sufficient to make the necessary con- 
nections to both motors, The usual practice appears to be 
to fit seven or eight cross wires, according to whether the 
electrical brake is series or shunt wound, andj if some of 
these wires can be dispensed with, it would be of great value 
to know the method of doing so. 

Wonld the able writer of the article in question explain 
how the trick is done in the crane he describes ? 

H. W. W. D. 


[We are sorry to disappoint our correspondent ; but, of 
course, the statement referred to was a slip, and seven wires 
were used, three of them being hidden by the others.— 
Eps. Rev.] 


Tested Lamps. 


I have read with interest your correspondent’s letter under 
the above head in your last issue. Having had a large 
experience with lamps, I think that I might safely give you 
a few of my results. 

I have found that some firms can make a very good 


’ 100-volt lamp, whilst their 200-volt lamp is by no means 


80 satisfactory. 

To obtain a parallel curve between the 100 and 200-volt 
lamps it would take a gocd deal more than a ‘7 increase 
on the watts per candle of the former. In many of the 
lamps that I have tested I have found that the current rises 
as the lamp burns, a fact that I cannot account for, unless it 
is that the gas which is left in the balb, owing to it being at 
a very low pressure, only gradually deposits on the filament. 

In testing lamps of various makes I have not selected those 
of the same efficiency, but taken them as they came and run 
them for a certain number of hours. I found that the most 
efficient lamps were not necessarily English. 

I have been told that the Tested Lamp Company eupply 
many different makes. This being so, your correspondents 


ion cannot hold. 
F. P. S., 
Electrical Engineer. 
December 4th, 1899. 


In your current issue, a correspondent signing himeelf 
“English Electric Engineer,” quotes the name of the above 
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company as having given eg vague and unsuitable infor- 
mation. Permit meto say that this must be a mistake, as no 
information, vague or explicit, has been supplied to you by 
any official of this company. 

Your correspondent misquotes an article which og in 
the Electrical Engineer of November 3rd, and makes other 
erroneous statements which it is no part of the duty of this 
company to correct. 

The writer of the article in the Llectrical Engineer, 
whom your correspondent accuses of making “absurd” 
statements, is an engineer of some distinction, and fully 
capable of making an adequate reply to your correspondent 
should he consider any commentary necessary. ‘ 

Finally, it is asked whether “the Electric Tested Lamp 
Company is an agency for an American or Continental 
lamp?” As this last paragraph verges on the libellous, I 
must ask you to publish my statements: (1) That the 
ccmpany in question is in no way connected with any lamp 
manofacturer, Eaglish, American, or Continental. (2) That 
at least 95 per cent. of the company’s business is in English 
goods of various makes, 

You will greatly oblige me by publishing this letter, and 
should you care to go further into the matter, I shall at all 
times be glad to furnish you will any information at my 


disposal. 
A. W. Gattie, 
Managing Director 
Tue Execraic Lamp” Company, Limirep. 
London, December 4th, 1899. 


The Influence of Cheap Fuel on the Cost of Electrical 
Energy. 

In reference to your remarks on my paper, there is one 
point in which you are liable to mislead your readers. When 
you refer.to the figures given at the end of my paper, which 
represent the actual cost of power at our Chelmsford works 
power station, you talk about them as optimistic, and then 
proceed to compare them with results obtained at Manchester 
and elsewhere. I would first remind you that the figures 
furnished in my paper are an actual copy of the log sheet 
for the 49 weeks immediately preceding the writing of my 
paper, and represent very accurately the actual results obtain- 
able from @ modern power station which supplies power for 
a modern engineering works. The cole reason why they are 
better than the figures for Manchester, Bradford, and Leeds, 
or other lighting power stations, is that naturally the load 
factor of an engineering shop is an extremely good one, and 
that there are, of course, no distribution costs or losses to be 
included. 

As regards the question of bituminous coals, which you 
state receive tardy recognition, I think you will find that 
engineers of power stations have for many years past un- 
doubtedly been attempting to utilise the high calorific value 
of bituminous fuels. It is the extreme difficulty of doing 
this which has prevented any great progress being made. 
It has been found in practice that it is an extremely 
difficult matter to —— visible smoke being from time to 
time prodaced by furnaces burning bituminous fuel, and one 
of the objects of my paper was to call strong attention to 
this fact, and to the desirability of attention being paid to 
the perfecting of the combustion chambers, which are abso- 
lately necessary if we are to satisfactorily attain this object. 

R. E. Crompton. 


An Electrical Supply Question. 

In reply to the question in your issue of the 1st inst. re 
above, I think “Supply Company” will find that a com- 
pany or Corporation are compelled by Act of Parliament to 
give a supply to all applicants within the township or 
boundary— whether the applicants have a private supply of 
current, or otherwise, providing they comply with the con- 
ditions of supply. 
Zero. 

[ We refer to this question in our leader pages this week.— 
Eps, Exec. Rev.] 


Three-Wire System of Distribution. 


In — * advantage gained as regards saving in 
tituting a three-wire for a two-wire system, it 


Copper by su 


is argued, where a conversion of the kind is under con- 
sideration, that the capacity of the mains would be increased 
fourfold; and in your leader of the 24th ult. you state, 
when comparing the two systems, that the weight of copper 
is reduced in the ratio 16:5. Surely this works out at 8:5 
in transmitting the same energy for the same distance, for the 
sectional area of two mains is halved, whilst a third is 
added having a sectional area equal to one-eighth of their 
total. Of course, for the same percentage drop in potential 
the ratio 16:5 is correct, but then for the same distance 
double the energy is transmitted; therefore it would seem 
fairer to the three-wire system if, in comparing its advan- 
tages as regards mains with the two-wire arrangement, the 
faving in copper were always spoken of as five to eight. 
I. 


[This matter has been explained again and again. In 
comparing two systems of electrical transmission of power, 
the efficiency must be the same in both; if not, the reeult 
can be made whatever one pleases. This condition being 
fulfilled, the three-wire system transmits the same energy for 
the same distance with from ;°;ths to ;°,ths of the copper 
required by the two-wire system.—Eps. Exec, REV. ] 


BUSINESS NOTICES, &c. 


Electric. Tramway Lists. — The publishers of the 
ExectsicaL Revizw have had a number of copies of the “ List of 
Electric Tramways and Railways in the United Kingdom,” which 
accompanied our last issue, mounted on linen, and these can be 
obtained at 1s. per copy, or 1s. 3d. post free. 


Electrical Wares Exported. 
Deo. 6TH, 1898. enpinc Dao. 57H, 1899. 


Adelaide .. ee Value £55 Alexandria .. Value £570 
Barcelona .. oe Teleg. mat. 51 
” Teleph, mat. .. Bangkok .. 
Boulogne .. ve Beira. Teleg.instruments .. 48 
Buenos Ayres =P 1,427 Bilbao pi ee 56 
Calcutta .. oe ee 1,715 Boca. Teleg. mat. 
Christiania.. .. .. .. 54 | Boulogne... .. 
Cienfuegos. Teleg. cable oo Brisbane... 265 
Durban ee os, Teleg. mat. .. 649 
” Teleg. mat. .. es 73 Buenos Ayres oe es 245 
East London we Teleg. mat. 118 
Gibraltar .. 24 a Teleg. wire .. 47 
” Teleg. mat. .. Cape Town . 209 
Hobart 20 Chinde. Teleg. mat. .. 941 
North Atlantic. Teleg. cable.. 1,000 Colombo... 
Port Elizabeth .. 880 Durtan 1,722 
Shanghai .. ee East London 
Singapore. Sub. Teleg.cable.. 192 Fremantle 13 
Sydney ee ee 1,180 Hamburg .. 830 
” Teleg. mat. .. eo £6 Hong Kong. Teleg. wire ce 82 
Trinidad .. ae “a 26 Madras 91 
Wellington... .. 179 | Malta 143 
” Teleg. mat. +» 1,267 | Mauritius .. 
Melbourne .. 427 
Montreal .. 116 
Novorossisk 
Ostend 118 
| Perth aa 93 
| Port Elizabeth 85 
Port Said .. 
| Rotterdam .. 920 
| Santos a 62 
Shanghai .. £30 
| Singapore .. ee 84 
| Stockholm. €3 T. teleg. wire .. 
Fa (Value not declared) 
| Sydney +e 1,144 
| Yokohama .. 400 
Total .. £19,317 | Total. £11,257 


Foreign Goods Transhipped. 


Brisbane. Telephone .. .. 44 , Buenos Ayres. Elec. mat. 

Rotterdam .. ee +e 85 Teleph. mat. .. 
| Flushing. Elec. goods .. . 

Perth, Elec. motors . 


| gece 


Total .. Total .. £1,130 


Appeal Case—Stegmann v. 0’Connor.—In the Court 
of Appeal on Thursday, December 7th, Lords Justices A. L. Smith, 
Henn Collins, and Vaughan Williams on the Bench, judgment was 
given in the case of Stegmann v. O’Oonnor, which was argued before 
their Lordships on November 16th. This was the appeal of the 
plaintiff, Mr. Stegmann, an electrical engineer, from the judgment 
of a Divisional Oourt, composed of Justices Bruce and Ridley, on 
February 18th of this year, ccnfirming a decision of the Official 
Referee, who had awarded the plaintiff £50 on a counter- 
claim as being a penalty of the liquidated damages provided 
for by a contract for an electric lighting installation at 
defendant’s house, “ Mount Cashel,” Nightingale Lane, Clapham. 
Mr. Tindal Atkinson appeared for the Poway (the plaintiff in 
the original action), and Mr. Olavell Salter for the respondent 
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(the defendant in the action). Lord Justice Corns read the 
jadgment of himself and Lord Justice Smith. They were of opinion 
that the plaintiff was certainly liable for not less than £50, liquidated 
damages on the facts of the case, and that the appeal, therefore, should 
be dismissed with costs. Lord Justice VaoaHan WILLIaMs dissented. 
After quoting several authorities, his Lordship raid it seemed to his 
mind clear on the findings and figures of the Referee that he had 
given the. proprietor the liquidated damages for the time after the 
exclusion of the engineer from doing the work. That, to his mind, was 
clearly wrong, and he thought the case should go back to the Official 
Referee to find whether the proprietor, by his conduct, had dis- 
entitled himself to claim, and so that it might b2 determined 
whether the facts were such as to make the plaintiff chargeable 
for the delay during the time preceding the exclusion of the engi- 
peer. It did not seem to his Lordship that the case could be satis- 
factorily disposed of without reference back. On the finding of 
the majority of the Court, the appeal was dismissed with costs. 


Auer’s New Incandescent Electric Lamp.—Under the 
heading, “A Windfall for Welsbach,” the Westminster Gazette eays:— 
We are able to make an important announcement as to the great Welsbach 
Company. At the last meeting much was made of Dr. Auer’s new incandescent 
electric lamp. It is claimed for this lamp, it may be remembered, that it will 
do for the electric light what the incandescent system has done for gas ; that it 
cheapens the light by more than half; that the Welsbach i d t electric 
lamp will give four times the light of the ordinary incandescent lamp. One new 
point is that the new lamp is now perfected, Dr. Auer having just gone to Berlin 
to give its manufacture his final supervision. New premises have been erected 
by Messrs. Pintsch for the manufacture of the lamp in all sizes, and it is expected 
that it will be ready for introduction into this country early in the new year. 
Another new point is as to the financing of this latest Jamp. We are given to 
understand that according to the arrangement between the Welsbach Company 
and the inventor it will by no means involve any new capital expenditure; on 
the contrary, it will mean a windfall for the Welsbach shareholders. The 
Welsbach Company owns three-sevenths of the patent rights throughout the 
world, and this, it is estimated, represents in value about £2,000,000 sterling. 
According to present arrang ts the Isbach Company will not work its 
rights, but will immediately dispose of them, which, if half the hopes are 


realised, will, as we have said, mean a handsome windfall for the company.and 


its shareholders. 

Bankruptcy Proceedings.—At a sitting of the London 
Bankruptcy Court, held on Wednesday before Mr. Registrar Giffard, 
Frederick George William Adams, electrical engineer, lately carrying 
on business in partnership as Downie & Adams, at 24, Newman 
Street, Oxford Street, W., attended for his public examination. He 
bas filed accounts showing unsecured debts £1,000, contingent 
liabilities £2,142 78. 9d. (not expected to rank); and assets consist- 
ing of shares in the Premier Electricity Meter Company, Limited, 
value not stated. In the course of his evidence the debtor stated 
that he and a partner in February, 1897 (with £1,000 capital provided 
by himself) commenced business as electrical engineers, at Bueh Lane 
House, Bush Lane, Oannon Street,E C. In June, 1897, they removed 
to No. 24, Newman Street, Oxford Street, W. In January last, in 
consequence cf differences between them, his partner ceased to attend 
to the business, and in the following July the lease of the premises 
was surrendered and witness abandoned the business. He had 
previously handed a large part of the stock to creditors who were 
pressing, and sc ld other stock, at much less than cost, to a relative 
for £180, which sum was paid to pressing creditors, whilst the fix- 
tures and the remainder of the stock (of small value) were left on 
the premises, against rent due. He had been without cccupation 
since July last, and is dependent on a relative. In March, 1898, he 
and his late partner, together with another person, promoted the 
Premier Electricity Meter Company, Limited, (with a nominal 
capital of £25,000 in £5 shares) to which the firm assigned a license 
which they held for the working in the United Kingdom and the 
Colonies of two letters vatent for improvements in electric meters, 
and known as the Brillié patents, in consideration of £20,000, payable 
in shares, half of which were to be handed to their associate for his 
services in connection with the promotion of the company, and for 
raising working capital. The company aleo agreed to take over 50 
meters made under the patente, and all fittirgs, instruments, &c., used 
in the testing and the sale of the meters, at the price of £500 pay- 
able in cash, but only £250 thereof was received by the firm. He 
attributed his failure and insolvency to loss on the capital contributed 
by him to the partnership, in consequence of bad debts and other 
causes. The examination was ordered to be concluded. 

A i er bas been made against H. L. Howard (Thompson, 
Howard & Oo., Harrogate and Hull), electrical and mechanical 


en 

Liquidations, Dissolutions, &¢,— The Electropathic 
and Turkish Baths, Limited, is winding up voluntarily. Mr W. R. 
Waller, 3, Bucklersbury, E.C., is liquidator. Oreditors are to send 

iculars of debts, &c., by January 6th. Shareholders will meet on 
anuary 15th to hear an account of the winding up. 

F. H. Cerrito, A. E. A. Edwards, and W. Shaw (Cerrito, Edwards 
and Shaw, consulting, mechanical and electrical engineers, mage 
ham) bave dissolved partnership. Messrs. Edwards & Shaw 
continue in partnership at 105, Colmore Row, and Mr. Cerrito will 
carry on business at 39, Newhall Street, Birmingham. 

A meeting of the London and Hampstered Battery 
Limited, will be held at Donington House, Norfolk Street, W.C., on 
Friday, January 5th, to hear an account of the winding up from the 
liquidators, Messrs. R. J. S. Beeton and S. T. Tartle. 


Books Received.—“ Fire Tests with Ceilings.” A ceil- 
ing constructed with slag wool, by D. Anderson & Son, Limited, 
London, and J. C. Broadbent & Co. Limited, London. Lendon: 
The British Fire Prevention Committee. 2s. 6d net. 

“Oentral Station Electricity Supply,” by Albert Gay, and OC. H. 
Yeaman. London: Whittaker & Oo., 1899. 10s. 6d. 

“The Gold Fields of Victoria.” Monthly Return, August, 1899. 
Issued by James Travis, acting Secretary for Mines, under the authority 
of the Hon. Henry Foster, M.P., Minister of Mines, 


“ Victoria, its Mines and Minerals.” Spec’al edition (English) of 
the Australian Mining Standard. June 1st, 1899. Melbourne and 
Sydney: F. Critchley Parker. 1s. 6d. 


The Copper Market in November.—Messrs, H. R, 
Merton & Oo.’s last statistical return shows that during November the 
supplies of copper have totalled 18,650 tons, as against 18,821 tong 
delivered. Stocks would, therefore, have suffered only a slight dimi- 
nution had not 868 tons of Standard copper been re-shipped to 
America. This increases the fall in stocks to 1,039 tons; and the 
movement in price from £72 17s. 6d. on Ostober 3ist, to £73. 153, on 
Novembz2r 30th, is due chiefly to this cause. 

The supplies during the second half of November made up for the 
shortage visible during the first half of the month; and the total of 
18,650 tons is about equal to the average for the preceding 12 months, 
It,is interesting to note that the supplies from North America have 
undergone considerable increase in November, and are above the 
average for the year. The monthly totals since July 1st are given 


below :— 
July eee eee eee eee 7,457 tons. 
August ... 8,150 tons. 
September ... 8,107 tons. 
October 8,185 tons, 
November .. 10,791 tons. 


Whether this increase in the shipments from New York to Europe 
will be maintained remains to be seen. The November in 
however, lends support to the opinion held by many, that the 8,513 
tons of Standard copper which since July have been ees to New 
York, will, after electrolytic refining, be returned to European 
market. The supplies from Spain and Portugal, and from “ other 
countries ” during November are disappointing, the total in each case 
being coualdanhie below the average ; and it would be instructive to 
have for comparison the shipments direct from these producing 
countries to New York. The supplies from Chili and from Australia 
are about the usual figure. The latter country has not shown that 
increase in production during 1899, which the figures for 1898 had led 
one to expect. 

No new copper miping oops have been floated in London 
during November. Mr. Beit is, however, said to be pro- 
moting a company for working the Otavi copper mines in South- 
West Africa. These mines are to be exploited connection with a 
railway scheme in the same district. Until the present war is over, 
and the situation politically quiescent, it is, however, improbable 
that any copper mining developments in South Africa will occur. 

Mr. J. Plummer, writing to the Engineer under date November 
10th, has given some interesting details of the copper mining industry 
in New South Wales. The Great Oolar mine is 550 miles west of 
Sydney, and was reopened in 1894. In 1895 it produced 1,703 tons 
copper ; in 1896, 2,650 tons; and in 1897, 2,462 tons. The produc- 
tion of the smaller mines in 1897 was as follows :—Nymagee, 543 
tons; Burraga, 727 tons; Mount Hope, 110 tons; South Mount Hope, 
110 tons; Girilambone, 733 tons. Inadequate railway communica- 
tion hinders development, but this is being remedied. 

According to the Toronto Globe, native copper has been found upon 
the shores of Black Bay in shot-like particles, and samples of the 
conglomerate beds have assayed 2—24 per cent. copper. If this 
discovery is confirmed a company will no doubt be promoted to 
work these deposits. The “Superior Gold and Copper Company” 
are the present owners of the claim. 

Leading articles upon the position of copper have recently 
appeared in the Investor's Guardian and the Financial Times* 
These deal with a pamphlet recently published, of which Messrs. 
Brown and Turnbull are the joint authors. The statistics of copper 
from 1801—1898 have been industriously compiled and presented in 
this pamphlet. The authors take a distinctly gloomy view of the 
situation, and consider that sooner or later there will be a “ famine 
in copper.” The writers of the articles named combat this opinion, 
and hold that supplies will increase, and that they will probably k2ep 
pace with the demand. 

According to the Financial Times, the 10 months’ consumption 
statistics of copper show a decline of 22} per cent. in England; of 
102 per cent. in Germany; and of 1,5, per cent. in France. It this 
falling away in consumption is permanent, and indicates the substitu- 
tion of other metals for copper, the capacity of the producing mines 
will not, therefore, be greatly strained in “keeping pace with the 
demand.” Possibly Messrs. Brown and Turnbull are not entirely dis- 
interested in predicting a coming famine in copper. 

With reference to the future pros of the Amalgamated 
Copper Company, the following extract the Financial Times, of 
November 7th, is of interest :— 

The decline of the Amalgamated Company's shares to $96 is a tolerably good 
indication of the average American's opinion of the chances of the concern, an 
the decision to cease issuing reports of the Anaconda Company will not be 4 
cause of strength either in the United States or in Europe, nor will the official 
announcement by the Exploration Company that in consequence of this decision 
not to publish accounts “2 have resigned their mY ArT as the European 
agents to the company. On the other side there has of late been a prodigious 
decline in the values of the best copper shares, such as Calumet and Heclas, 
Boston and Montanas, Quincys and Tamaracks, which are excellent investments 
in normal circumstances; lake copper has gone back to 17c. per pound; and, as 
Messrs. James Lewis & Son remind us, the Americans are press g Al sale of 
electrolytic copper at lower quotations. “Every indication in this country, 
writes an American correspondent of the Pall Mall Gazette, “ points toa ome 
decline” in —— shares—a decline, that is, not from the highest points reache 
in the spring, but from those at present ruling. 


The Corporation of Cardiff v. Ferranti.—Before Mr. 
Justice Bigham, in the Queen’s Bench Division on 1st inat., Mr. Leslie 
applied that the case of the Corporation of Oardiff v. Ferranti should 


* Investor's Guardian, November 18:h; Financial Times, Novem- 
ber 7th, 14th and 20th. : 
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not be taken until Wednesday, while keeping its place in the list. 
Counsel stated that there were some 20 or 30 s. His Lordship 
granted the application. 


Catalogues and Lists—From Messrs. Witting Bros., of 
Cannon Street, we have received a copy of their new illustrated 
traction brochure in which they describe their standard motor for 
electric tramway and tailway work. Efficiency, torque, and speed 
curves are given. Their series-parallel controllers are also detailed in 
the list. The motors, &c., mentioned, are made at the works of the 
Electricité and Hydraulique, Société Anonyme, at Charleroi, Belgium, 
and Jeumont, France. 

Messrs. R. A. Broadhurst & Oo., of Tottenham Oourt Road, send us 
one of their trade list of measuring instruments, switches, fuse- 
boards and accessories. 

From Messrs. Thomas Parker, Limited, we have received a brochure 
in which a description of the Bootle ion Electricity Supply 
Works is given, it being accompanied by a number of first-class 
photographic views of the works and plant. A repriat is also given 
from an engineering journal of a descriptive account of Messrs. 
Parker’s works and epecialities. The general get-up of this brochure 
is excellent, 

The Charge of Stealing Electricity.—At the West 
London Court on 29th ult., A. J. Harrison, electrical engincer, sur- 
rendered to his bail, to farther answer the charge of stealing electricity 
from the mains of the Hammersmith Vestry. Additional evidence 
was given showing that he had a dispute with Mrs. Thomas, who let 
him some rooms at 262s, King Street, Hammersmith, and mide an 
arrangement for other lights. Wires were fixed, and according to 
Mrs. Thomas the prisoner caused considerable damage. After the 
dispute she him out. —In cross-examination Mrs. Thomas 
denied having made any arrangement with the prisoner to take tha 
electric light from the wires, though she believed he was taking it.— 
Rose Brady, the servant, depozed to the prisoner stating that he was 
taking the electric light from the main.—Mr. Hanson, in his questions 
to Mr. Bell, the resident engineer, endeavoured to show that the tubing 
fixed was bent to pass over the fuse affixed to Mrs. Thomas’s wires. 
He also said the electricity was taken from her fuse.—A further 
remand was granted for the distance to be measured. 


Electrical Enterprise in Germany.—It is common 
knowledge, says the Financial Times, that electrical enterprises in 
Germany have bsen promoted on a larger scale than in the United 
Kingdom, but it is not so well known that a check, perhaps only of a 
temporary character, has been brought about in regard to speculation 
in these undertakings. In the course of a series of articles now 
appearing in the Frankfurter Zeitung on the subject of the “ Money 
Market and Paper Securities,” reference is made to the causes which 
have led to the assumption by speculators of an attitude of reserve 
in respect of e projects. The German paper states that 
electricity works have found it extremely more difficult to raise fresh 
capital, and that the manner in which large orders were previouely 
obtained was coupled with the advantages accruing ‘from a plentiful 
supply of money at easy rates. For this purpose various trust 
companies were formed with the object of attracting money by the 
issue of shares, and of taking v3 and completely hatching under- 
takings which were not ripe for the public. As soon, however, as it 
was found that the enterprises formed for the purpose of utilising 
electricity would requira a longer period for development than that 
which was assumed with enthusiasm in the initial stages, the specu- 
lative element took up a more reserved attitude in relation to the 
shares, and even the placing of bonds was rendered difficult by the 
tightening of the a As a result, the electricity com- 

anies, including the gest, at the present time experience more 

ifficulty in obtaining fresh capital, and the consequence is that the 
stand alocf from the promotion of new schemes, at all events, unt 
more favourable conditions prevail. Even the construction of electric 
tramways and power stations is not being carried on with that zcal 
which was so characteristic some time ago. This is due partly to the 
monetary troubles already mentioned, bat it is largely owing to the 
fact that the very ons from the substitution of 


received a set-back of some importance. 


The Hornsby Improved Safety Water-Tabe Boiler.— 
In general form this boiler of the main features of the 


‘he slots are for the purpose of 
separating the water and steam ; they only occur above water level. 
Hence the ing water is delivered above the water level in the 
pressure adopted by Messrs. Hornsby is 120 Ibs. 
and the boiler is rated by its evaporative power, in terms of 1 u.P. 
being equivalent to 30 Ibs. evaporation per hour. boiler of 242 =.P. 


on this basis occupies an area of about 23 feet x 14 feet, has a grate 
area of 52°60 square feet and two drums 42 inches diameter. The 
course of the draught is directly up from the farnace amongst the 
water tubes and after that three more passes are made, the gases 
finally passing off below the tubes. The down comer pipes to the 
mud drum are not within the brickwork but fully open to view out- 
side, as also is the mud drum and blow-out elbow pipe. A boiler of 
242 rated uP. is of nearly 32 tons shipping weight and 2,220 cubic 
feet capacity. 


The Institution of Janior Engineers.—At the meeting 
of this Institution held at the Westminster Palace Hotel on Friday, 
Decembzr Ist, the chairman, Mr. Basil H. Joy, presiding, the paper 
read was on “ Natural Methods for the Purificaticn of Water-carried 
Sewage,” by Mr. G. Drysdale Sweetman, member, of Ryde. 


Klein Condensers.—The Klein Engineering Company 
Limited, have recently received an order from the Liverpool 
Corporation to erect at their Lister Drive Power Station, a combined 


condensing and water-cooling plant for engines of 3,600 up. The. 


condenser and pumps are of special and improved design recently 
introduced by the company, and the results obtained will be watched 
with interest by electrical station engineers. The coolers are of tha 
well-known Klein’s patent chimney type. The complete plant will 
be one of the largest installations of central condansicg and cooling 
plant supplied and erected by British engineers at electric:ty works 
in this country. 


Light Railways.— The Light Railway Commissioners 
have asked the Board of Trade to confirm the E:sington and Ashmore 
light railway order; acd the Board has confirmed, after modification, 
the Wick and Lybster, and Doncaster orders. 


New Central Station Instruments.—Central station 
instruments in edgewice and sector shape patterns are now b:ing 
made by Messrs. Nalder Bros. & Thompson, Limited. The edgewisa 
inatruments are made in three siz 1s, 7 inches, 9 inches, and 12 inches 


radius, and the two larger siz3s can be made with illuminated dials 


' if required. The sector shape instrument illustrated has a scale 12 


inches long, the pointer being 9 inches in radius. This instrument 
is also mode with either illuminated or plain dial according to require- 


ments. The movements are permanent magnet moving coil dead- 
beat type in the case where used for continuous current, and for 
alternating current work the ordinary electro-magnetic movement is 
supplied. This can be also made with compensation so as to be 
capable of use on circuits of any periodicity. 


New Enclosed Motor.—The illustrations given on next page 
show the design of a new enclosed direct current motor (the Wilson) 
which it is claimed emb-dies special and novel features of construc- 
tion. The principal difficulty manufacturers of enclosed motors have 
to contend with, as apart from) ordinary open type motors,'is ‘in con- 
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batitu- electric for horse traction have not been completely fulfilled, especially = \ : 
as the transformation saddles the converted lines with a large amount 
ith the of dead capital, due to the laying of new rails and the change in «A ae S a, 
rolling stock. It is true that certain extensions in almost every 
y direction are being made, but speculators have practically withdrawn a\ 
ed for the time being, from participation in new undertakings, the 
of general opinion being that performance in the case of the numerous 
existing electrical enterprises should take the place of promise before 
speculators should again interest themselves in an industry which has >) 
abcoc cox type, but it consists o ed into rec wg — pode 
angular headers, the upper header being attached in the usual way SS eee. 
tojthe steam drum and the lower header having a short connection 
to the mud drum by pipes parallel with the main water pipes. The es 
mud drum is then connected by vertical pipes to the steam drum. oe 
The mud drum is thus entirely distinct from the header and is by nated 
this better fitted to perform the functions indicated by its name. i 
To ensure the steam and water as they enter the steam cm being ee 
separated, an annulus of slotted plate is provided and forme a chamber ge 
concentric with the shell of the dram, which indeed forms one ee ee 
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nection with getting rid of the heat generated by the resistance of 
the armature and field coils, and anytbing which tends to modify 
this difficulty may be considered of special utility, inasmuch that the 
siz3 and cost of manufacture of the machine may be reduced in 
proportion. As will be seen the motor is constructed with two large 
hollow field corer, which are made cf magnet steel, and for con- 
venierce of manufacture and dismemberment are made separate 
from the body on ycke casting. A large and very effective additional 
cooling surface is thus provided for the field coile. Another impor- 
tant feature in the design is the provision made for ventilating the 


he had paid to Messrs. Veale & Co , electrical engineers, on application 
for 150 fully paid-up shares in the company, which had not been 
allotted to him. Defendants denied that the sum sued for was paii 
to them, but pleaded that it was paid to their bankers &8 agents, 
Mr. Pepys appeared for the plaintiff, a-d Mr. Willes Chitty for the 
defendants. Oounsel for plaintiff said that his client had applied 
for 150 shares in the company and forwarded £150 for them, but the 


shares had never been allotted to him. In October, 1897, plaintiff 


received a circular from Veale & Co, Limited, in which the name of 
Mr. Arthur Coode was mentioned. It stated that they had issued 


interior of the machine, consisting in slots cut through the pole feces 
and extending to the outside which allow air of outside temperature 
to come in immediate contact with the revolving armature, the arma- 
ture also causing a perceptible current of air to pass quite through 
the machine. It is stated that the whole design of the motor is of 
very solid and strong construction, and very large openings are 
provided for inspecting or adjusting the brush gear, a feature of very 
considerable importance bat often unprovided for. It will also be 
seen that the motor can be fixed in any position provided the bearings 
are turned round, and the armature and field coils can ba removed 
without disturbing the foundation fixings of the machine. Perhaps 
the addition of a horizontal b:ffle plate in the hollow cores would 
improve the air circulation. 


The 0.K. Meter.—The British Thomson-Houston Com- 
pany, Limited, has issued pamphlet No. 48 which describes type O.K. 
ampere-hour meter for continuous current circuits only. This meter 
is constructed for capacities of three amperes and under, while 
for higher current capacities the Thomson watt-hour meter is 
recommended. The registering mechanism of the O K. meter is so 
adjusted as to read directly in Kw.-hours on a ueual dial, the volts 
on the circuit averaging the number stamped on the name-plate. 
Tbe armature or movable part being made as light as possible, reduces 
to a minimum the wear on the bearing jewel and pivot. The meter 
is practically independent of temperature variation, thus insuring 
the accuracy of the meter regardless of variations of temperature 
cccurring naturally. The cover is arranged in such a manner as to 
permit of connections being made and sealed without exposing the 
measuring mechanism. All parts are properly insulated, so that the 
danger from a ground is entirely eliminated. There is one volt drop 
due to the instrument resistance with full load, and so the loss of energy 
from this source is negligible. The motor is claimed to start with 1 


. percent. of the fall load current or less, thus insuring a high degree 


of accuracy on the smallest loads (one 5-o.P. lamp) which the instru- 
ment is expected to record. 


Pedestals.—Messrs. C. Marco & Co., of 4, New Z aland 
Avenue, make a speciality of carved pedestals made of polished 
jointed wood. The construction renders them particularly worthy 
of the attention of electric lighting contractors, as they are ready 
grooved for wiring. In showrooms of electric light fittings nothing 


could be handier for displaying standards and bronz:s. Even if 
never sold they would be worth their money as shop fittings. 


Railway Rates,—In August last the Railway Companies 


gave notice in accordance with the latest regulations, that they pro- 
posed to classify ammeters and voltmeters for railway rating purpores 
under class 5. This, it may be mentioned, is the highest classifica- 
tion made for rating purposes. When the fact was advertised abroad 
opposition was set on foot by the various makers of such instruments, 
with the result that a deputation (consisting of Mr. Max Byng, of 
the General Electric Company, Mr. F. H. Nalder, of Nalder Bros, 
and Thompson, Mr. Vignoles, of Evershed & Vignoles, and Mr. 
Hamilton, representing Mr. James White), waited upon the Board of 
Trade on November 24th, and they were successful in getting the 
instruments mentioned put into class 4—the wording of which is to 
the effect that electrical instruments for electric lighting and power 
purposes and telephones are to come un¢er class 4. 


Skewes v. Coode and another.—In the Queen’s Bench 
Division of the High Court of Justice on Thursday, November 30th, 
the Lord Chief Justice and a special jury had before them the case 
of Skewes v. Cocde and another, which was an action brought by Mr, 
Josiah Skewes, of 2, Upper Street, Islingtcn, a chemist and druggist, 
against Mr. Arthur Cocde and Mr, J. E. P. Veale, of St. Austell’s, 
Cornwall, for recovery of £150, being an amcunt which plaintiff said 


shares representing a capital of £10,000, and asked for subscriptions, 
On October 22nd plaintiff sent in an application for 150 ehares, 
together with a cheque for £159, the money being forwarded as 
directed in the circular to the Consolidated Bank, Cornwall. After 
waiting about a month or so, and not having received the shares, 
plaintiff wrote and withdrew his offer to subicribe. Subsequently, 
he demanded his money back. It was stated that when plaintiff 
sent his cheque for £150, the company was indebted to its bankers 
to the extent of about £1,000; that unsuccossful negotiations took 
place for a farther advance; and that eventually the Cornish Bank 
advanced £4,000 and became the comyany’s bankers. Oa December 
11th, the account at the bank was closed, and in September of last 
year the company went into voluntary liquidation. Mr. Pepys, in 
answer to his Lordship, said he did not alleg: fraud against the 
directors of the company ; his case was that the plaintiff was entitled 
to have his money returned, he (plaintiff) having been invited to 
apply for shares which had not been allotted to him. His Lordship 
held, after hearing counsel for the defence, that there bing no 
suggestion that the directors could not allot when they issued the 
circulars, plaintiff could not recover against the present defendants. 
In the result a juror was withdrawn. 


Smoke Persecution. — On Tuesday the Westminster 
Electric Supply Corporation, Limited, was summoned for on two 
cccasions negligently using furnaces so that smoke therefrom was 
not effectually consumed. The offences were not denied, and Mr. Iago, 
the secretary of the corporation, in palliation, urged that the Govern- 
ment had acquired for their transports all the available stock of 
Welsh smokeless coal. Mr. Horace Smith said he was afraid that 
was no answer to the summonses. Mr. Percy Gates, for the Vestry, 
suggested that a more rapid consumption of the coal by thorough 
draught, although not economical, might prevent the complaints. 
Mr. Iago.—We have done everything in our power and we cannot 
help it. Weare bound by our Acts, under penalties, to supply the 
public with the light. That is our first duty. Mr. Horace Smith. — 
No; the first obligation is not to poison the atmosphere with foul 
smoke. Mr. Percy Gates said there were two previous conviction:— 
one resulting in an abatement order, and the other in a fine of £10. 
Mr. Horace Smith—The penalty goes on increasing. This time it 
must be a fine of £20 and a guinea costs. 


Trade Announcements. —Messrs. Johnson & Phillips 
announce the removal of their Manchester establishment to more 
commodious and convenient premises, situate at Duchy Chambers, 
Clarence Street, Albert Square (North) , Manchester, to which address 
all communications should now be directed. A largely increased 


‘stock of cables, arc lamps, meters and other electrical apparatus will 


be held at theee premisey. 

It is stated that the several businesses of the Eclipse Brass and 
Copper Company, Limited, are to be removed from Halifax to York, 
where commodious premises are being erected for occupation during 


January. 


Wheeler Condensers.—The Birmingham Electric Supply 
Company have decided to entrust the Wheeler Condenser and 
Engineering Company with the installation of one of their Barnard- 
Wheeler water cooling towers, suitable for engines of 2,000 HP. 
With the above cooling tower is to be supplied one Wheeler 
Admiralty surface condenser havirg 3.200 square feet of cooling 
turface, mounted directly upon their combined horizontal air and 
circulating pumps. The gravity filter tank, hot-well pump, and 
pressure filter has also to be supplied, making a complete condensing 
outfit to deal with the above Hp.; Messre. Bewick, Moreing & Co. 
have also ordered cne of the Wheeler combined condensing sets for 
the new mining ergine required for the Great Fingall Consolidated 
Mines, Limited. 
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ELECTRIC LIGHTING NOTES. 


Bermondsey.—The Vestry, at a meeting on Monday, 
adopted a report prepared for the Electric Lighting Committee by 
Messrs. Kincaid, Waller & Manville, the consulting engineers, and 
authorised them to draw up a specification for the buildings in con- 
nection with the electricity works. It was also resolved to advertise 
for tenders for the erection of a refase destructor, without specifying 
any particular make, leaving for future consideration the type to bs 
adopted. It appeared from the report of the consulting engineers 
that the design has been arranged on a somewhat liberal scale, so as to 
allow for extensions of the engine house to the extent of double the 
capacity. The present project comprises double the plant proposed 
by the original scheme, the new estimates of the engineers being as 
follows :— 


Boiler house plant 7,000 

£43,600 
Contingencies, &c., 10 per cent. .. 4,860 

£47,960 

REVENUE. 

10,500 8.c.r. lamps at 6d. per unit. . .. £5,250 
20 public arc lamps at 2d. per unit = 194 


40 public incandescent lamps, of 82-c.p., replacing ares after 


midnight .. 83 
£5,527 
Net saving on dust destructor 786 
£6,318 

Maintenance perannum .. 8. 

FInaNciaL STATEMENT. 

Interest and sinking fund .. af ae -. £1,980 
Gross profit .. wid +» 8,018 
Surplus te £1,033 


In commenting on the foregoing estimates, the consulting engineers 
point out that the cost of building work has increased by from 25 per 
cent, to 50 per cent. according to the class, and machinery upwards 
of 50 per cent., during the last year, owing to the great rise in the 
price of raw materials. The revenue and maintenance have been 
estimated on the most conservative bases, and with this size of plant 
they believe that the revenue will exceed that put down in the eati- 
mate, whilst the maintenance should be less, leaving a bigger surplus, 
after interest and sinking fund is paid, than shown.in the estimate. 
They suggest that they should be instructed to prepare a specifica- 
tion for the destructor cells and boilers,-as, until the exact type of 
destructor cell is ascertained (which can only be after the Vestry has 
accepted a tender for this part of the work), the buildings cannot be 
absolutely designed ; if the plant is to be running by next winter, no 
time should be lost in getting the work well in hand, 


Birkenhead.—The Electrical Committee of the Birken- 
head Town Council has resolved to apply to the Local Government 
Board for power to borrow £3,500 for electrical purposes. 


Birmingham.—The Finance Committee of the Birming- 
ham City Council has issued a report stating that the Public Works 
Loan Commissioners have decided to grant the loan of £500,000 for 
the purpose of enabling the Corporation to acquire the el<ctric light 
undertaking. The Commissioners stipulate that the security for the 
loan should take the form of Corporation Stock, and the Committee 

per cent., the s to be issued on Jan 1st, 1900 . 
able by 80 instalments in 40 years. 


Bristol.—It is proposed to increase the number of arc 

lamps used for street lighting from 306, the present number, to 792, 
The electrical engineer, Mr. H. F. Proctor, has reported to the Sanitary 
Committee «f the Town Oouncil that if the extensions are carried 
out the price per lamp can be reduced from £23 to £19 per annum ; 
the total cost will then be £15,048 per annum for street lighting. 
_ On Tuesday Mr. E. A. Sandford Fawcett held at Bristol an inquiry 
in consequence of an application made by the B istol Corporation to 
the L<cal Government Board for power to borrow £15,300 for land 
for the purpose of new electric lighting works. Mr. Faraday Proctor, 
city electrical engineer, explained that the application was the out- 
come of the rapid extension of the use of electricity. In the first 
year of its existence the Electrical Committee supplied 9,000 lamps 
with current, in the next year 12,000 were added, and in the next 
9,800, in the next 16,901, while during the portion of the present 
year there had been added 16,476. The additions for the part 
of the present year therefore exceeded the growth of any pre- 
ceding year. Tne Local Government Board had sanctioned the pur- 
chase of new machinery, and it was necessary to get it to work as 
soon as possib'e. Mr. Wise, on behalf of the Electrical Committee, 
said they propcsed to purchase 9 acres of land for these new works, 
and they asked that the loan might be repayable in 50 years. The 
inspector having asked if there was any question of the Electrical 
Committee taking up the electric teams, Mr. Wise replied that there 
was not; the Tramway Company had a separate powerhouse. There 
1s 8 considerable demand for electricity for motive power apart from 
the trams, The inspector proceeded to visit the site in question. 


Calverley.—The District Council is considering the 
question of electric lighting, and making inquiries in connection 
therewith. 

Cardiff.— Repeated failures of the electric lighting ser- 
vice in Cardiff have aroused much dissatisfaction in the Town Council 
and among the residents, though it must be said that few of them 
have been serious. One which took place on Saturday night was due 
to the blowing of a fuse in connection with a sub-station transformer, 
which cut off a number of consumers for half an hour. The Council 
had under consideration the question of calling in an expert of the 
highest standing to report on the whole undertaking, but decided to 
first obtain a report from the engineer, Mr. Applebee. Perhaps if 
the committee had not interfered with Mr. Applebee in the choice of 
his staff, these troubles would not have arisen. 

The Local Government Beard has sanctioned a loan of £3,200 for 
electrical purposes. 


Clontarf.—The District Council proposes to obtain 
powers to light the township with electricity supplied from the tram- 
way station. 

Easibourne.—The Corporation seeks to borrow £88,636 
for the purchase of these works, and Colonel A. G. Hepper, 
D.8.0, RE., (Local Government Board Inspector) held a public 
inquiry into the matter at Eastbourne yesterday. 


Eccles,—The demand for electric current has become so 
great that the Corporation are being urged to undertake extensions. 
The works at present are on rather small scale. The capacity of 
the engines is equal to 8,800 8cP. lamps, and nearly 7,000 lamps 
are already connected belonging to private consumers, besides which 
there are 500 public lamps in the borough. Tae electrical engineer to 
the Corporation, Mr. L. H. Combe, has resigned his position, having 
obtained an appointment elsewhere. The Town Oouncil on Monday 
last resolved to advertise for a successor to him at a salary of £200 
a year. 

Edinburgh.—At a meeting of the Electric Lighting 
Committee of the Town Oouncil last week, it was reported that 
cutee O-tober over 6,000 8-0.r. additional lamps had been applied 

or. 

Epsom.—The Local Government Board has sanctioned 
the borrowing by the Council of the sum of £16,100 for the purpose 
of lighting the district by electricity. The amcuat of the loan is to 
be repaid in 25 years by mortgage on the rates. 


Farnworth (Lancashire).—Mr. Clirehugh has prepared 
plans for new electricity works for the Urban District Council of 
Farnworth. The clerk to the Council has been instructed to 
advertise for tenders for the works in accordance with these plans, and 
application will be made to the Local Government Board for power 
to borrow £22,000. 

Isle of Man,—There is talk of the Isle of Man Tram- 
ways Company utilising water-power in connection with a scheme for 
the electric lighting of Ramsey. 


Llanelly.—The District Council on Monday approved 
the scheme for electric lighting and traction for the town and dis- 
trict, and an agreement was sealed with the British Iasulated Wire 
Company. The work is likely to cost £80,000. The lighting in- 
stallation is to be completed within 12 months, and traction is to be 
provided in three years. 

Long Eaton.—The Urban District Council has resolved 
to apply to the Board of Trade for a provisional order for the supply 
of electricity in the district. 


Lynton and Lynmouth—Mr. J. H. Fookes Bale, 
A.M.LE.E, who has been manager and director to the Electric 
Light Company here for the past five years, has resigned his post and 
will leave shortly. Mr. P. T. Kimmins, who was assistant engi- 
neer on several months, will fill the vacancy as soon as Mr. Bale 
has left. 

Lytham.—A special meeting of the District Council was 
held last week for the purpose of considering the estimate of the 
engineers instructed to advise and report as to the cost of an electric 
— It was unanimously decided to proceed with the 
scheme. 

Maidstone.—The Urban District Council has accepted 
tenders to the extent of £14,292 93. 8d. in connection with the electric 
‘lighting of the borough. 


Middlesex.—Messrs. Ellis & Ward are now carrying out 
the electric lighting of the works of the Fibrous Manufacturing Com: 
pany, Middlesex. 

Mile End.—At a special meeting of the Mile End Vestry 
last week, it was decided to make application to the Board of Trade 
for a provisional order to light the hamlet by electricity. 


Newhaven.—The District Council has resolved to grant 
pe Electric Lighting Syndicate permission to obtain a provisional 
order. 

Plumstead.—The Vestry has decided to appoint an 
electrical [engineer to advise on desigas and take sole charge of the 
electric lighting department at a salary to commence at £400 a year. 

Queenstown.—The tender of the Cork Electric Tram- 
way and Lighting Company for the electric lighting of the town has 
been approved by the District Council. 

Shildon.—The District Council has resolved to apply to 
the Board of Trade for a provisional order for electricity supply. 
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Salford.—At Wednesday’s Council meeting approval was 


given to the plans and estimates for the whole of the machinery, 
plant, and distributing mains in connection with the new electricity 
generating station, amounting to £335,783 (including the sum of 
£87,200 for dynamos and boilers already applied for), and applica- 
tion is to be made to the Local Government Board for borrowing 
powers. Mr. Haworth, the chairman of the Electricity Committee, 
said that in order to expedite matters the Local Government Board 
had promised to hold an inquiry into the matter a week hence, in the 
event of the resolution being adopted. The electric trams were 
expected to be running 17 months hence, and that being so it was 
important to proceed simultaneously with the erection of the build- 
ings‘and the provision of the plant. A gocd plot of land in Pendleton, 
bounded on one side by the railway and on the other side by the 
canal, had been obtained from the Highways Committee of the Oor- 
poration. The preeent generating station was of 660 HP.,and the 
new one would be of 10,000 Hr A sum of about £95,000 had been 
slready spent, and the expenditure now contemplated was about 
£400,000. This included the cost of the provision of arc lamps for 
street lighting, but the Lighting Committee had not yet decided 
whether they would adopt this method of lighting. The provision 
that was being made for traction included cables such as would be 
suitable for the heavy traffic on race days, and in the event of the 
racecouree being shifted to Broughton the cables could be removed 
and put in suitable conduits that would be laid there. Application 
is also to bs made for borrowing £50,000 for buildings for the new 
station. 

Mr. Ducat, of the Local Government Board, will hold an inquiry 
in this borough on the 14th inst., with reference to an application by 
the Salford Corporation for permission to borrow £398,600 for electric 
lighting purposes. 


Shoreditch.—The attention of the Vestry was directed 
by the Finance Oommittee, at a meeting held on Tuesday, to the great 
delay arising in the sanctioning of loans in consequence of the atti- 
tude of the officials of the London County Council. It ap 


that thore officials required minute details of expenditure under - 


different headings and allocations from those provided in the detailed 
statement of the capital account of the undertsking prepared under 
the Board of Trade form, It was decided to make a representation 
to the Finance Committee of the London County Oouncil on the 
subject, and to communicate the Vestry’s views to the Islington 
authority, which was p'aced in a similarly awkward position. The 
Valuation Committee reported having discussed a letter from the 
London County Council requesting the Vestry to reconsider the ques- 
tion cf the assessment of the electricity and dust destructor works, 
and make the necessary alterations in the assessment in the current 
list. The Committee recommended that the assessment of the com- 
bined undertaking, including mains and sub-stations, should be 
increased as follows:—Grees value from £1,800 to £3,600, and rate- 
able value from £834 to £2,700. The recommendation was adopted 
without discussion. At the suggestion of the Lighting Committee 
the Vestry resolved to include in the specification now being pre- 
pared for new machinery, provision for a 165-xw. transformer for the 
Worsbip Street sub-station, and it was also decided to obtain a 
100-xw. motor transformer from the Electric Constraction Company 
for the same sub-station. The Vestry further resolved to obtain 
tenders for the construction of a new sub-station at the junction of 
Great Cambridge Street and Hackney Road. 


Shrewsbury.—A failure occurred in the electricity supply 
on Saturday evening, causing great inconvenience to the to le. 
Mr. Johnson, the electrical engineer, states that the incident was due 
to an underground suction pipe, of which there was no duplicate, 
suddenly giving out, causing the supply of water to the boilers to be 
interrupted, so that there was no alternative but to shut down the 
machinery and switch off the light. Mr. Johnson succeeded in 
comming out the neceseary repairs to renew the supply of the light 
on Sunday. 


Stourbridge.—The Urban District Council of Stour- 
bridge intends to oppose the application of the Midland Electric Oom- 
pany for supplying electricity in the Council’s district. 


West Ham.—The Town Council has decided to fix the 
salary of the electrical engineer, Mr. Bock, to commence at £350, 
rising by increments of £25 to £450, and that of Mr. Steinitz, as con- 
sulting engineer for one year at £150. 


West Kitby.—The Jistrict Council has acce tenders 
amounting to £20,660 5s. in connection with the el ity works. 


Whitechapel.—The Whitechapel District Board of 
Works has decided to obtain a loan of £30,C00 from the London 
County Council on the instalment system for 42 years for the carry- 
ing out of the first portion of the electricity works. 


York.—The Electric Lighting Committee of the Cor- 
poration, ia the report submitted to the Council last Monday, states 
that with the view of inducing large consumers to take a supply of 
_ energy, the committee have adopted the following tariff for ccn- 
sumers who use more than 5,000 units per annum :—Over 5,000 and 
not more than 10,C00 units, 7d. per unit for one hour's standard 
demand, and 24d. per unit for all beyond the standard consumption 
of one hour per day. Over 10,000 and not more than 15,000 units, 
7d. and 2d. Over 15,000 units, 7d. snd 144. The committee has 
entered into a contract with Messrs. Venner & Co., London, for the 
supply of Ohamberlsin & Hooktam meters at the price of 
£4 178. 6d. each, for metera of 5 to 10 amperes capacity, and £5 each 
aj —— above 10 and under 100 amperes capacity, during the next 

months, 


ELEOTRIO TRACTION AND MOTIVE 
POWER NOTES. 


Bradford —A number of new electric cars have been 
put on the Great Horton route, and a more frequent service is now 
provided. 

Bristo].—At the County Court last week J. O’Briev, a 
drayman, claimed £6 13s, for damages done by an electric car of the 
Bristol Tramways and Carriage Company. The car collided with the 
dray, knocked O'Brien off his drayand injured his back. Judgment 
for the plaintiff for the amount claimed. 


Darlington.—To the Council, sitting as General Purposes 
Committee last week, the Tramways Committee ‘submitted a letter 
from Mr. Burnley, the local solicitor to the Imperial Tramways Oom- 
pany, in which he said that the promotersof the light railway, before 
entering into an agreement with the Corporation for the supply of 
electrical power, desired to have a modification of the terms of the 
agreement already entered into as to the various routes. The com- 
pany desired to postpone the carrying out of the railway from High 
Row to Bank Top Station, and the railway through Blackwellgate, the 
Haughton Road route, and the Oonniscliffe Road and Salisbury 
Terrace line. The Committee resolved that they would not deviate in 
any way from the original agreement that a complete system should 
be laid down within two years of the granting by the Board of Trade 
of the necessary order. 


Dudley.—Our local correspondent writes:—It is a 
pleasure to be able to state that greater satisfaction is now being 
found with the Dudley electric trams. They are running regularly 
at proper intervals, their frequercy is equal to the public require- 
ments, and those persons who were so ready with their hostile 
criticisms a month or two ago are significantly silent. The line from 
Dudley to Wolverhampton is in course of construction for electric 
traction, avd it is anticipated that the new cars will be running 
thereon in six months. Progress is also being made with the Kings- 
winford and Netherton lines from Dudley, both of which will be of 
enormous advantage to the district. 

The Tramways and Electric Lighting Committee recommend 
the Council that they be an executive committee for the 
purpose of carrying out the necessary work of constructing and 
equipping the electrical station, and all matters in connection with 
the question of the supply of energy in reference to the tramways in 
the borough. They have decided the position of the turnouts, and 
the part of the route upon which bracket poles and span-wire system 
respectively shovld be adopted in connection with the recon- 
even ag of the Dadley and Wolverhampton tramway within the 

rough. 


Electrical Motor Carriage Run.—We are informed 
that one day Jast week an electric game cart of the Electrical Under- 
takings, Limited, did the journey from Piccadilly Circus, London, to 
Hotel me re Brighton, with only one charge of batteries. The 
rate of travelling averaged 11 miles an hour. 


Greenock.—The Police Board recently invited offers for 
the leasing of the tramways system. It is stated that the conditions 
set forth were very stringent, and only one cffer has been received ; 
that is from the Greenock and Port Glasgow Tramways Oom- 
pany. 

Hemel Hempstead.—The Highways Committee of the 
Town Council has been considering the schemes of the British Elec- 
tric Traction Company and of the Herts County Council to promote 4 
tramway service. Under certain conditions, the mittee recommends 
the Town Council to support tle company’s scheme. 


Kidderminster,—An electric tramcar coming down 
Comberton Hill collided with a dray. The car, car driver, and dray 
driver were all the worse for the occurrence. 


Leeds.—A local paper says that 50 additional electric cars 
are to be ordered by the Oorporation from Messrs. Dick, Kerr & Co. 
for £28,896. They are to be delivered at the rate of 10 a month. 


owned by various companies, aggregating 43 miles, bri the total 
to 1,414 miles, as compared with the main line 
aggregate 2,858 miles. The ratio is thus about po! cent., and calcu- 
lating thus, there ought to be about 10,000 of light line in 
England. The Vicinal lines are laid to the metre gauge, except where 
there appears a prospect of them being worked in connection with the 
main lines, or they are actually so worked when the broader gauge of 
4 feet 84 inches is adopted. If likely to be connected with the lines in 
Holland, the gauge is (8 feet 5°66 inches) 1067 metre. The mean 
cost of rolling stock bas been nearly £637 per mile. Locomotives 
weigh in most cases 184 tons. Their total number is 321, or about one 
to each three miles of principal way. One line is worked by borses 
and one by electricity, while others are now being prepared for elec- 
tric working. The working expenses are 67:2 per cent, of the gross 
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receipts, and last year the train mileage was nearly five millions. 
Out of 69 lines that have been worked for more than one financial 
year, no6 one has shown a loss; 31 pay over the guaranteed 
dividend, 9 pay more than $3 per cent., 10 pay over 24 per cent., 
and 8 pay above 2 per cent. The results are at least encouraging for so 
small a country as Belgium, and would be paralleled, there can be 
very little doubt, in England, were it not that the intention of 
Parliament is frustrated at every turn and corner by the action of 
authorities and of railway companies. It wasa great mistake to ever 
leave agreements between projected lines and established railways to 
be mutually arranged. There ought in all cases to be provision for 
compulsory and prompt settlement of disputed points. As matters 
stand, the will of Parliament is practically blocked by any peevish 
or irrational man with whom agreement is necessary. P ent, 
while appearing to favour light railway extension with one hand, 
regard for munici- 
isation. 


Liverpool.—It is proposed to include in next year’s 
estimates a sum for reconstructing, for electrical working, the whole 
of the lines which are now worked by horse haulage—a distance of 40 
miles—and to arrange for the construction of new lines. About 
£350,000 will be needed to complete the work. A Manchester paper 
remarks that the Corporation look y =p the expenditure, large as it 
is, with a light heart, knowing, from the ce already gained cf 
the workings of the electric cars, that a return for their invest- 
ment is assured. 


Lianelly.—The Borough Council has decided to seek 
powers to light certain portions of the town and to run electric cara 
from ly to the outlying villages of Pwil, Felinfoel, and 
Llwynhendy. 


Newport.—At the last Council meeting it was stated that 
the South Wales electrical power scheme was being watched by the 
other Bills affecting the town and 

There is grumbling regarding delays on the tramways, and it is 
stated that these cannot be remedied until the electrical traction 
scheme, now submitted for Parliamentary sanction, gets to work, in 
about two years’ time. 


Rochdale.—The to be constructed under the 
Rochdale Oo; tion Bill to be introduced next session will embrace 
a total length of about 18 miles, and will cost (exclusive of the 
amount required forthe purchase of the present tramway company’s 
property) about £250,000. The scheme proposes to alter the gauge 
of the tramways from 3 feet 6 inches to the standard gauge of 4 feet 
8} inches, with a view to jcining up with the systems of the neigh- 
bouring authorities of Oldham and Bury. The Bill also seeks power 
to construct several new streets and to widen others, with a view to 
tetter communication, both for ordinary and tramway traffic, with 
the outlying parts of the borough. This will involve a further 
expenditure of about £50,000. : 


St. Helens.—At a special meeting of the Electric Supply 
and Tramways Committee the electrical engineer submitted a state- 
ment showing the amount already expended on the electrical equip- 
ment of the tramways on the Prescot and Denton’s Green section to 
be £25,866. This was £866 in excess of the amount already 
authorised to be borrowed. The engineer also submitted his estimate 
ct the cost of tke electrical equipment of the Haydock and Peasley 
Oross sections and of the extensions now being carried out. It was 
resclved to apply to the Board of Trade for their sanction to the 
borrowing of the sum of £25,000, the total amount required for the 
purposes mentioned. It was also resolved to apply to the Local 
Government Board for permission to borrow £20,000, to cover the 
cost for plant laid down and proposed to be increased at the Oropper’s 
Hill power station. 

Last week the Council formally approved of an application bsing 
made to the Board of Trade for a provisional order sanctioning the 
construction of the new tramways. 


San Paulo, Brazil—A Brazilian water-power plant is 
about to be laid down to obtain 16,000 n.p. from the Tieté river, and 
transmit it electrically to the city of San Paulo, 24 miles distant. A 
masonry dam, 1,000 feet long, and 35 feet high, will be built, and the 
water will be conducted by a steel conduit 12 feet in diameter, and 
4 mile long, to turbines. These have been contracted for with the 
Stillwell-Bierce and Smith-Vaile Oompany, together with other 
machinery for the power plant, at a ccst of £100,000. The electric 
energy to be developed is to be used by the San Paulo Tramway, 
Light, and Power Company, which controls 104 miles of street rail- 
way track in that city. The contract for the electrical equipment is 
yet to be placed. Capital to the extent of £1,000,000 is to be fur- 
nished for the undertaking by American and Canadian capitalists, 
and the time required for the completion of the entire plant is two 
years. Mr, F, 8. Pearson is the consulting engineer to the company. 
Mr. R. 0. Brown is the general manager; he is in charge at San 


South Coast.—A scheme for an electric tramway con- 
necting the coast towns between and Hastings, at a cost of 
£330,000, was before the Dover Town Council on Tuesday, the pro- 
moters wishing for running powers over the municipal tramways. 


South Lancashire.—The large scheme promoted by the 
South Lancashire Tramways Company is being rapidly pusbed 
forward. The capital required is understood to bs about £1,000,000. 
The scheme provides for the construction of electric tramways from 
the terminus of the St. Helens system at Parr, to proceed through 
Newton, Esrlatown, Leigh, and Atherton to Bolton; from Atheiton 


through Tyldesley and Worsley to Patricroft, connecting with the 
Bbip Canal; and from Atherton to Little Hulton, through Walkden, 
and connecting with the Manchester Tramway system at Swindon. 
The total length of lines, with branches and janctions, will ba 82 
miles, and they will tap large and important industrial centres. 
Amongst the companies interested are the St. Helens Tramways 
Ccmpany, the British Insulated Wire Company, and a numbsr of 
leading electricians in various parts of the country. The engineers 
to the scheme are Sir W. H. Preece and Major Cardew, of London, 
and Messrs. Kincaid, Waller & Manville. The various authorities 
through whose areas the lines will pass are favourably disposed toward 
the project, which is one of the most important ever pu’ forward 
outside Manchester and Liverpool. 


Southport.—The iations between the Southport 
Corporation and Birkdale and Southport Tramway Company have 
at length come to a satisfactory issue. The Corporation desired to 
purchase the portion of the company’s lines in the borough of South- 
port, and to work them in conjunction with the new lines which they 
are laying down for the purpose of introducing electric tramways in 
Southport. The company has been in existence for some 19 years, 
and for some time past has declared satisfactory dividends upon its 
stock. Oa more than one occasion the proposals have been within 
an ace of breaking down, but the final offer of the Corporation has 
been accepted this week by the directors. The price has not 
transpired, and the bargain will require confirmation by the Council 
and ratification by the shareholders of the company before it is com- 
plete. The Oorporation are also seeking Pa:liamentary powers for 
the purchase of the portion of the company’s line in Birkdale, failing 
its acquisition by the Iccal authority of that township, with the 
object of carrying out a comprehensive system cf electric tramwayr. 
The permission to borrow £66,000 for the work in Southport bas 
just been received from the Local Government Board, and this por- 
tion, it is hoped, will bs completed by next summer. © 


Walsall.—The Corporation of the Borough have con- 
cluded an agreement with the South Staffordshire Tramways Com- 
pany, the British Electric Traction Company, Limited, and the 

ath Staffordshire Tramways (Lessee) Company, Limited, under 
which the Corporation are to purchase the whole of the tramway 
undertaking in the borough (except the James Bridge generating 
station) as from December 31st, 190), at the price of £18,500, and the 
Corporation are to grant.a lease to the Lsssee Company of so much of 
the lines as extend from the Brown Lion Ian, Wednesbury Road, 
Pleck, to the Wednesbury boundary on the Bescot Road, and also to 
the Darlaston b:undary at James Bridge, for a term of 21 years from 
January Ist, 1901, and of the remaining portion of the tramways in 
the borough for a term of three years from the same date, at such a 
rent as will indemnify the Corporation from all loss in regard to the 
undertaking, and relieve the ratescf any additional burden in respect 
of the purchase. 


Warrington.—The Town Council held a special meeting 
last week to consider a proposal to apply to the Board of Trade for 
@ provisional order sanctioning the construction of tramways in the 
borough. It is proposed to construct four main lines, extending 
from near the centre of the town to the principal suburbs, but avoid- 
ing, as far as possible, the streets which are narrow and congested. 
Electric traction is contemplated, but power will be sought to use 
either mechanical or horse-power. e town clerk, in a report 
which he presented, said that the Tramways Committee called Major 
Cardew in to advie them as to the best routes and sysiem to be 
adopted, The town clerk emphasised the necessity of keeping private 
companies at a distance, though he said this was not the main object 
in seeking a provisional order, for, so long ago as 1882, they 
approved the principle of tramway construction for the borough. 
Certain streets which had bsen originally scheduled had bzen 
struck out. They had been advised all through by Major 
Cardew that in the first place they should not overburden the 
ps pops. which covered all the main arteries of the borough, 
and no echeme would be accepted or permitted which did nof in the 
first instance include these main arteries. The estimated cost of the 
sme “ £170,000. The adoption of the report was unanimously 
a 


Wellingborough.—The Finedon Urban COcuncil last 
week listened to Mr. Stephen Sellon’s explanation of the details 
of the British Electric Traction Oompany’s scheme for electric 
tramways for Wellingborough and district. 


West Bromwich.—The Council is considering the pro- 
motion of a Bill to confer powers respecting tramways, electric 
lighting, and other underts kings. 


West Cumberland.—It is reported that a proposal has 
been made to the Corporation of Whitehaven by a substantial com- 
y seeking to acquire powers to run a tramway through the 
rough on the overnead wire system. A plan submitted shows a 
line from Cleator Moor through Whitehaven to Distington. The 
route from Maryport to Allonby has been surveyed by Mr. Ward 
Taoomas, of the firm of Messrs. Bennett & Ward Thomas, electrical 
engineers, Manchester, on behalf of the English Industrials Company, 
Limited, who contemplate the const:uction of an electric tramway 
under the Light Railways Act between Maryport and Allonby. Tne 
distance from Maryport to Allonby is about five miles, and with the 
exception of a brow near Netherhall and the one just outside 
Allonby the road is almost level. The clerk to the Maryport District 
Council has been informed that if the Council succeeds in securing a 
provisional order for supplying electricity, application will be made 
to them for electric power to work the proposed tramway. 
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TELEGRAPH AND TELEPHONE NOTES. 


Grimsby Telephones.—The Corporation. Highways 
Committee have had under their consideration the advisability of esta- 
blishing a municipal telephone in the borough, and the matter has been 
referred to the Sub-Lighting Committee. 


Manchester Telephones.—A number of gentlemen inte- 


rested in the New Mutual Telephone Company met on Monday in 


Manchester, under the presidency of Mr. Wm. Thomason, to petition 
the City Oouncil to reaffirm its resolution of April 14th, 1897, in 
favour of a license being granted to the company by the Postmaster- 
General. The Oouncil followed up its former resolution by appoint- 
ing a deputation to wait upon the Postmaster-General so late as May 
last. Subsequently, however, a feeling was developed in favour of a 
municipal telephone servica, It is submitted on behalf of the com- 
pany that, under the resolution which the company ask, it would be 
impossible for them to establish competition in Manchester, after the 
license is obtained, without the formal consent of the Council. 
Farther, as the company has undertaken to transfer its interest in a 
competitive system in Manchester (if it be allowed to create one) to 
the Corporation, it is obvious that if the City Council should elect to 
establish a municipal service forthwith it can do so. If the Corpora- 
tion decide to commence a telephonic exchange in Manchester, the 
company would still be essential to extend efficient telephonic com- 
munication in the surrounding manufacturing towns having intimate 
business relations with Manchester. It is imperative, however, to 
comply with the requirement of the Postmaster-General by re-con- 
firming the previous resolution, so that no injustice may be done to 
the merchants and inhabitants of Manchester, and to those who have 
expended so much time and money in the effort to establish com- 
' petition in the telephone service of the district. The chairman 
explained the position of the Mutual Company. If they failed to 
obtain a license by December 31st next, they would cease to’ exist as 
acompany. Farther delay by the Corporation meant death to the 
company. But for the creation of the Mutual Company, the existing 
service in Manchester would not have been what it was, opposition 
having stimulated the National Telephone Company.—On Tuesday 
afternoon the Lord Mayor was waited upon by a deputation repre- 
senting the New Company, who presented the petition, and urged 
reasons why the Oorporation should accede to it without delay. A 
competitive system was declared to b3 an absoluta necessity. With 
reference to the National Company’s proposal to charge, in some 
cases, 1d. per message, in addition to an annual subscription of 
£3 10s., a member of the deputation insisted that this was anything 
but a concession. If he were to adopt that system of payment, it 
would mean, in his case, an annual charge of £50 in place of the 
present subscription of £10. 

It was announced that at Wedncsday’s meeting of the City 
Council Mr. Plummer was to bring forward a motion to the 
effect that the Special Committee re Telephones be instructed 
to consider the question of a municipal license, and prepare 
a report and recommendation for the Council. He was also to 
move that the application of the Mutual Telephone Oompany, 
Limited, to the Postmaster-General for a license to provide a system 
of public telephone communication in the Manchester exchange area 
for a term which shall not extend beyond that of the existing license 
of the National Telephone Company be approved by the Council, 
“subject to the terms and conditions on which the Mutual Telephone 
Company shall hold and exercise euch license being hereafter 
arranged to the satisfaction of the Corporation, and reserving to the 
Corporation a status to communicate with and be heard before the 
Postmaster-General or other Government authority in reference to 
the subject.” 


Paris Telephones,—lIt is stated that the Paris telephone 
tariff is to be reduced on January Ist, 1902, from 400 francs to 
3800 francs a year, and the cost of a three-minutes’ conversation is to 
be at once reduced from 25 cents to 15 cents, 


Pembroke Telephones.—The District Council will not 
allow the National Telephone Company to erect poles for telephone 
service unless acharge of 10s. per pole per annum is agreed to. The 
ee ee with the company is to be rescinded from January 

st next, 


Proposed American Cable to Manila.—Reuter’s 
Washington agent says that the report of Mr. Elihu Root, Secretary 
for War, strongly recommends the laying of a cable between San 
Francisco and Manila, to touch at Hawaii, Wake Island, and Guam, 
as of great military and political importance. He estimates that the 
coast will not exceed $8,500,000. 

In his presidential address President McKinley refers to the 
necessity for a cable to Manila, and it is suggested that should not 
Congress authorise the construction of the cable by the direct action 
of the Government, the Postmaster-General should be authorised to 
invite bids for the laying of such a cable. 


Sabways of London.—The Corporation of the City of 
London are seeking powers in the coming Parliamentary session to 
construct subways under the streets for the accommodation of 
electric lighting, telegraphic, telephonic, and other electric cables and 
wires, and they seek also compulsory authority to enforce the placing 
of these things in the subways. 


Proposed French Submarine Cables.—The Paris 
correspondent of the 7imes made the following interesting remarks 
on the subject of a French submarine cable service in a despatch 
dated November 30th :— 


The Government has resolved on proposing a scheme for the construction of 
a system of French cables, and the Figaro urges that France cannot safely 
remain dependent on English companies, but must have a complete system of 
communication with all her possessions. As soon as the Transvaal war broke 
out the sonra began to Ee lish articles protesting against the monopoly of 
telegraphic cables by the foreigner, and the Government was attacked for not 
taking the initiative of a new system so that France might be independent of 
the foreigner. As always, it was the note of patriotism for the benefit of the 
_— and the Fatherland, but also for the benefit of those who were putting 
orward claims for work in connection with the laying down of the future 
colossal network. A nation, no doubt, should have such a network of its own, 
and the present agitation is not incomprehensible. But in France, as in 
England, private initiative should undertake to respond to this want, As it is, 
we are to see what is always beheld here. The State will be asked to guarantee 
a certain rate of interest, and so even the taxpayer who has nothing whatever 
to do with the cables will have to pay. The system is deplorable, for it paralyses 
individual action and keeps an industry going at the expense of everyone's 
urse. It is Socialistic indolence. The work goes on without conviction 

cause no one feels any special risk,.and the money. spent by the Staite 
inevitably goes into the pockets of individuals. But when once the cry of 
“patriotism ” is raised, a cry which serves for all purposes, no one any longer 
dares to make an appeal to reason and to sound principles of political 
economy. 


The same correspondent, telegraphing the following day, raid :— 


The Colonial Committee of the Chamber has submitted a resolution calling 
on the Government to provide telegraphic communication with the Colonies, 
A preface to this resolution complains that the English censorship has been 
rigidly applied since the outbreak of the war in South Africa to-countries outside 
the zone of hostilities, such as Madagascar, cipher telegrams to which have been 
stopped, even though these were Government despatches to theiragents. In 
the event of war, accordingly, France might thus be prevented from telegraphing 
the outbreak of hostilities beyond Marseilles for the East, and Algeria for Africa. 
Colonial Governors might thus be without instructions and without the means 
of defence. It would be culpable imprudence not to avert this danger. Colonial 
commerce, moreover, as England’s example proves, runs parallel with the 
extension of submarine cables. The Committee accordingly recommend cables 
in the Atlantic, the Indian Ocean, the Far East; and the West Coast of Africa, at 
an estimated outlay in five years of 100,000,000 francs. 


Reuter’s Paris agent says that on 2nd inst. M. Millerand, Minister 
of Commerce, presided at a meeting of the Cables Committee, which 
he had summoned for the express purpose of submitting to it the 
outline of a Bill elaborated by the Government with the object of 
uniting the colonies to the mother-country by French cables. After 
a conference lasting two hours, the Committee accepted the proposals 
of the Minister and appointed a sub-committee to draw up as soon as 
possible the details of a Bill to be laid before the Chamber. 


The Reduction of Rates to India.—The following 
letter, written by Mr. Henniker-Heaton, M.P., appears in the Indian 
press :— 


The merchants of India, the Press of India (without regard to politics) and in 
fact, the whole of the people of India have re expression to thanks and good- 
will to those associated with me, engaged in the task of reducing the high 
postal rates of the past and high telegraph rates of the present time between 
the mother country and her Dependencies. A critical moment bas arrived, and 
— = the strongest possible support in my appeal to the Viceroy and his 

uncil, 

Weare on the eve of success. Telegraphic communication between Great 
Britain and India can be reduced to 1s. a word at this moment if the Viceroy 
and his Council wills it. I will explain what I mean. The telegraph rate from 
London to Fao (at the head of the Persian Gulf) is now 64d. per word. From 
Fao to Kurrachee the Indian Government own the cable and telegraph line, and 
it will pay them well to convey the telegrams for 5d. per word. It isabout3,400 
miles from London to Fao, and only about 1,400 miles from Fao to Kurrachee. 

“Who stops the way ?” is asked. I have information of a very grave 
character in reply to this question, which I decline to believe at this stage of 
the 

It is alleged that the telegraph line is renege, Px between Fao and 
London, but well between Bushire and London. ow a my political 
reputation to remedy this with the aid of two eminent telegraph officials in 
a! rae I have a note from a high official in Turkey guaranteeing the help of 

e an, 

It is also alleged that the Telegraph Convention stops the way. This is 
nonsense. I have been a member and representative on these Conventions, 
The Convention is ruled by the Eastern Telegraph Company and its satellites. 

We can break away from the Convention by giving six months’ notice, so it 
is unnecessary to consider this point. . 

The Indian and Home Governments have had pressure placed upon them 
to grant a subsidy or give a guarantee to the Eastern Telegraph Company, on 
the ground that in war time it is necessary to have an all-British cable. 

This is a veryclever argument. But the answer is, that the Eastern Company's 
cables are landed in Portugal and go up the Mediterranean andthe Red Sea; 
further that, in war time, it is impossible to patrol 2,500 miles of cable, and that 
the first thing the enemy will do is to despatch a vessel specially fitted up to 
cut cables. “Fast cruisers,” said the ablest director of the Eastern Telegraph 
Company, when this question was raised some years ago, “is the only 
guarantee.” Now the Eastern Telegraph Company, which has a joint-purse 
arrangement with the Indo-European Telegraph Company, is silent on this 
point, or professes to have an all-sea line which they dare not defend. : 

I and those associated have no interest to serve but one, and that is, to obtain 
cheap telegraph communication with every part of the British Empire. Only 
one —— ina hundred is of a family matter, and social telegrams are almost 
impossible. 

If the merchants and people of India do not successfully appeal to the 
Council of the Government of India against a subsidy to the Eastern Tele- 
graph Company, we shall be handicapped, and our work will be in vain. . 

Sir Michael Hicks-Beach has promised us an inquiry, but meanwhile we are in 
the greatest danger of receiving a recommendation from the Council of the 
Government of India to give a guarantee to the cable companies against loss on 
reduction of rates. a. 

I am writing very hurriedly to catch the post. I hope every paper in India will 
publish this letter. 


Telegraphic Communication between Bada-Pesth 
and London.—The Times correspondent at Vienna says that on the 
afternoon of the 4th inst. direct telegraphic communication between 
Bada-Pesth and London was opened by an exchange of compli- 
mentary messages between M. Hegedus, the Hungarian Minister of 
Commerce, and the English Postmaster-General, the Dake of Nor- 
folk. The line is 2,200 kilometres long. It passes through Austria, 
Switzerland, France, and the Channel. Copper wire has been 


7 (Continued on page 931.) 
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THE PERTH (W.A.) ELECTRICITY WORKS. 


Tux first attempts at electric lighting in the city of Perth, 
Western Australia, were not attended with good results ; 
several companies were formed, but did little or nothing. A 
concession which was about to be given to another company, 
was opposed by the Gas company ; this led to a public ballot, 
in which the electric light side won, but it was not able to 
carry out its ideas for lack of funds. After some time, when 
electric lighting was again talked of, the Gas company 
thought it would be advisable to take up the matter on their 
own account. Accordingly, after getting an Act empowering 
them to supply electricity, they put down a plant consisting 
of a boiler of the locomotive type and a horizontal engine of 
100 L.4.P., driving two dynamos each giving 240 amperes at 


originally intended to run the new machinery in conjunction 
with the old, but eventually a new site was chosen, and a 
handsome generating station erected thereon. Everything 
was complete and in running order in April, 1897 ; the load 
began to increase rapidly, and during the Jubilee celebra- 
tions the plant was taxed to its utmost capacity. The plant 
then consisted of three Babcock & Wilcox boilers, with all 
the necessary steam pipes, pumps in duplicate, feed water 
heater, &c., and four 80-1 Pp. Willans engines, coupled direct 
to four “Castle” dynamos, two of which were rated at 110 
volte, 400 amperes each, and two at 220 volts, 200 amperes 
each, A handsome three panel slate switchboard, with all 
the necessary instruments, including battery regulating 
switches, &c., and two sets of accumulators each of 63 cells, 
completed the equipment. 


Pertu (W.A.).—EneinE Room. 


110 volts. The three-wire system of distribution was adopted ; 
cables were fixed on poles in the busier portions of the city, 
& few consumers connected, and current supplied from sunset 
till midnight. The charge was fixed at 1s, per Board of 
Trade unit, but owing to the limited scale on which the 
operations were carried on, the company worked at a loss for 
three years, 

About three years ago the city began to increase very 
rapidly, and the company, seeing that their machinery 
Would soon be too small, ordered a complete up-to- 
date outfit of generating plant from Messrs. J. H. Holmes 
and Co., Newcastle-on-Tyne. The firm’ had also to erect the 
machinery, and to guarantee its working; they therefore 
sent out with it Mr. Herbert Broadbent, who had had much 
Previous experience abroad with their machinery. It was 


It was soon seen that the plant would be too small, so 
more machinery was ordered, and at the same time it was 
decided to double the voltage, to save the necessity of having 
shortly to increase the siz2 of the feeders. This order 
included two Babcock & Wilcox boilers, pumps, heater, &c., 
and two three-crank compound Willans engines, coupled to 
two “Castle” dynamos of 440 volts, 250 amperes each, as 
well as new armatures and bobbins to alter the 110-volt 
machines to 440 volts, and two motor-generators for charging 
and discharging the battery, which was decided on in pre- 
ference to doubling the number of cells. Long before these 
arrived the other machines were over-taxed, and the com- 
pany had to refuse to connect intending consumers ; at last, 
however, the machinery was fixed, and on May 16th last 
everything was in readiness for changing-over the system. 
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Before this date all the large consumers’ premises had been 
altered to 220 volts, and in one or two cases whole streets 
had been changed, which helped to expedite the work con- 
siderably, as it was only necessary to remove the outer wire 
from its socket at the corner of the street, and put it in the 
middle wire socket, of course, to be replaced at a convenient 
opportunity and the proper balancing effected. Altogether 
there were about 80 places where the wires required changing 
from the outer to the middle, and about 350 premises to be 
entered to change 


quickly and telephone immediately. In the meantime 
pressure was got up on the 220-volt machines, and directly 
word: was received off went the battery, and on went the 
dynamos, and the change over was an accomplished fact at 
3 pm.; everything went smoothly, and hardly a complaint 
was received. 

Much remained to be done afterwards, such as converti 
the 110-volt machines to 440 volts, changing arc lamps, ~ 
making good the connections to the cables in the streets, 

The meters were the 


the lamps. 

About seven in | 
the morning on the 
above date the. 
whole staff (who | , 
had previously had Vz 
their instructions) 
turned up; every- 
body had _ been 
pressed into the ser- 
vice for lamp chang- 
ing, switchboard 
attendants, carpen- 
ters, &c., all 
entered into the 
spirit of the thing, 
each anxious to be 
first to telephone to 
the works when he 
had got to the end 
of his list; in fact, 
great rivalry was 
shown, as each 
man 
cal according to 
of 
the work; each had 
a list showing the 
probable number of 
lamps required for 
each of the premises 
to be visited, and 
was provided with 
a@ carrier's cart, 
boxes of lamps, and 
a step-ladder. 

The procession 
set off about 7.30, 
but the men were 
not able to do 
much till the busi- 
ness premises were 
opened; several of 
the men, however, 
had arranged with 
clients on their 
round to let them 
have access earlier, 
others bad planted 
ladders at different 
places on _ their 
route, to save time, 
and others availed 
themselves of the 


services of willing Fic. 2.—Grnerating STATION AT WATERPORT. 
WATER-PoWER TRANSMISSION PLANT. 


volunteers. The 
first to report at 
about 11.30 was then told off to assist another not so 
fortunate. Between 12 and 1 the telephone was busy 
with reports, but the last did not reach the works till 
about 2.30, very far behind the others, as the difficulties 
on his route had not been so accurately gauged. During 
this time work was not at a standstill in the station ; 
a 440-volt machine choked down to 220 was kept on all day 
with the battery as a balancer, the alterations to the con- 
nections on the switchboard were commenced, the 220-volt, 
connections taking the place of the 110, and new voltmeters, 
ammeters, and watt-hour meters were fixed. Everything 
was in readiness at 2.45, before which hour the men on the 
cables had reported everything changed except the post 
office, as had been previously arranged ; directly everything 
was ready in the station word was sent to change this wire 


Li ae most serious part of 
the whole business; 
bi Ferranti meters 
. are in use, 60 the 
ae meter readings are 
doubled, and it is a 
very difficult matter 
to explain to a good 
many of the con- 
sumers that they 
are not paying twice 
as much for the 
new as for the old 
pressure. 

Oar illustration, 
for which we have 
to thank Mr. Broad- 
bent, shows a view 
of the engine room, 
which is 100 feet 
long by 22 feet wide, 
The motor-genera- 
tor panel is on the 
extreme right of the 
switchboard, and 
the battery switches 
and shunt resistance 
on the centre panel; 
the new machines 
are nearest the 
switchboard, and 
the converted ones 
next, while on the 
right the boosters 
are visible. 

The whole of the 
scheme for the ad- 
ditions and altera- 
tions was planned 
and carried out by 
Mr. H. Broadbent, 
who, on the com- 
pletion of his con- 
tract with Messrs. 
J. H. Holmes and 
Co., took sole con- 
trol of the depart- 
ment, which is 
maintained in & 
thoroughly efficient 
condition; there 
has not been 8 
single failure of the 
light since its in- 
stallation, and 80 
rapidly is the von- 
sumption incr: as- 
ing - further extensions will have to be considered very 

ortly. 

We may add that a very substantial balance on the right 
side resulted from the first year’s working of the new 
station. 


A WATER-POWER TRANSMISSION PLANT. 


Bg ORRIN E. DUNLAP. 


THERE is no doubt but that numerous org in the United 
States and Europe can profit largely by what has been accom- 
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plished by the Albion Power pe ae in their generating 
plant at Waterport, and their sub-station in the village of 
Albion, both places being in the county of Orleans, east of 
Niagara Falls. This company has a capital of $50,000, and 
it secured water and power rights on Oak Orchard and Otter 
Creeks at Waterport. At that point the Oak Orchard Creek 
runs through a deep gorge, the banks being quite high. 
Here the Albion Power pr a, J has constructed a dam 200 
feet long and an earth embankment 100 feet long. This 
dam has a height of 12 feet, and it sets the water of the 
Oak Orchard Creek back for fully three-quarters of a mile, 
the company owning all the land likely to be flooded by the 
water. Thus a big reservoir is formed from which a full 
supply of water may be drawn at times of heavy load, the 
reservoir refilling at times of light load. The head of water 
available is 18 feet, the difference between this and the height 
of the dam being obtained by means of a tail race extending 
for 1,000 feet down the Oak Orchard Creek. 

To the east of the dam, just behind the earth embank- 
ment, the company has built its generating station and power 
house. In the construction of the flame novel methods were 
adopted. It is set 
right into the earth 
embankment, and it 
is built of steel 
framework filled in 
with concrete, so 
that practically it is 
a concrete wall 2 
feet thick. The steel 
frame is designed 
to sustain the pres- 
sure, while the con- 
crete is used for 
filling in the spacer, 
making it tight at 
every point. The 
construction has 
been found to be 
most successful, and 
is likely to last for 
ever. 

The company 
has installed two 
McCormack wheels 
made by J. & W. 
Jolly, of Holyoke, 
Mass. One of these 
wheels has a capa- 
city of about 250 
H.P., while the other 
is of about 175 H.P. 
capacity. These 
wheels are set right 
into the open flame 
on a horizontal 
shaft, discharging 
through a quarter 
turn and a draught tube outside the flume into the tail 
race. In the generating station the company has placed two 
alternators of Stanley make. One of these has a capacity of 
150 Kw. when operated at a speed of 600 revolutions per 
minute, and the other has a capacity of 100 kw. when 
operated at a speed of 900 revolutions per minute. Both 
machines are of the inductor type, three-phase, are wound 
fora maximum E.M.F. of 6,600 volts at full load, and are 
intended to generate current at 7,200 alternations. Each 
generator is designed to operate in parallel. The station is 
also equipped with two 6-Kw. multipolar exciters, each 
capable of exciting the fields of the two generators when 
operating ona non-inductive load. These exciters are 
arranged for belt driving from the shaft of the generator. In 
one of the accompanying illustrations the generating room 
is shown, well portraying the location of the generators, one 
of the exciters, and the switchboard, which is of blue marble, 
and equipped with all the necessary instruments. Both of 
the generators feed directly into the transmission line at a 
voltage of 6,600. The larger generator is connected to the 
larger wheel, and the smaller generator is connected to the 
smaller wheel. 

The transmission line also has its novel features. Water- 


WatTER-PowER TRANSMISSION PLANT: Fic. 3.—ViEW oF SWITCHBOARD. 


is situated 64 miles distant from Albion, and this is the 
ength of poleline. The poles are 30 feet high, and are set 
100 feet apart. The cross arm supports three pure aluminium 
stranded cables, each cable being composed of seven wires. 
Triple petticoated glass insulators, on a porcelain base pin, 
having an iron bolt through the cross arm, and made by 
F. M. Locke, of Victor, N.Y., are used. When the line was 
first built, pure aluminium wire, about } inch in diameter, 
was used, but as this was found to have been too tightly 
drawn, the stranded aluminium cable was strung to replace 
it, the first construction having resulted in numerous annoy- 
ing breaks. 

The current passes over this aluminium transmission line 
to the sub-station in Albion. This was the generating station 
of the old electric light company of the village, and was 
purchased by the Albion Power Company. In this sub- 
station the company has installed three Stanley static trans- 
formers, having a total capacity of 200 kw. These machines 
are of the indoor type, self-ventilating, for service without 
oil, and designed for continuous operation, transforming 
from 6,000 volts to 1,100 volts three-phase. The company 
has also placed in 
this station one 
75-H Pp. inductor 
type alternator for 
service a8 syn- 
chronous motor, the 
same to operate on 
1,100 volts three- 
phase, this motor in 
every way being a 
counterpart of the 
machines used in 
the generating sta- 
tion. A 1-KW. ex- 
citer to excite the 
fields of the motor, 
and one 5-H P.three- 
phase motor for 
service in bringing 
the synchronous 
motor up to speed, 
have also been 
placed in the sub- 
station. The 75-H Pp. 
motor drives an 80- 
light direct current 
Brush are machine 
for public lighting. 
This sub-station is 
equipped with a 
complete steam 
plant, which gives 
the company a full 
reserve up to the 
capacity of the 
generating station. 

The business 
part of the village of Albion has been divided into three 
districts by the company, and in each of these districts, 
in the street, there have been placed three 300-light trans- 
formers connected in parallel, stepping down to 110 
volts. Each district is connected to one leg of the three- 
phase system. Running around the outskirts of the village 
there is also a three-phase line from which all outside light- 
ing and all power are taken. 

The total power available through the present develop- 
ment at Waterport is 400 u.P., and the development, 
transmission, and use of this force, have added much to the 
light and power conditions in Albion, which is the 
county seat of Orleans county. Electric power is — 
to a cold storage warehouse plant in Albion, and the 
Waterport Manufacturing Company has been organised to 
use power at Waterport. 

The chief engineer and general manager of the Albion 
Power Company is Wallace C. Johnson, M.Am.Soc.0.E., of 
Niagara Falls. Mr. Johnson is well known both in — 
and America as the chief engineer of the Niagara Falls 
Hydraulic Power and Manofacturing Company, of Niagara 
Falls. Mr. Johnson had charge of all the plans of the 
development. 
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3,500-KWw. Enectric RAILWAY GENERATOR, 


The electric contracts were placed by the Albion Power 
Company with the Niagara E!ectric Equipment Company, of 
Niagara Falls. 


LARGE ELECTRIC GENERATORS. 


At«the present moment few questions are of so much interest 
to central station engineers as the increasing use of large 
generating units. From orders recently placed, it has been 


clear that 1,500 Kw. direct coupled sets, and even larger 
sizes, will be pretty general in the extensions which are now 
being carried out. on 

The new works of the Midland Corporation for E'ectrica: 
Power Distribution will be equipped with half-a-dozen sets of 
a total capacity of 10,000 £.H.P.; at Glasgow tramway power 
station there will be several 2,500 Kw. three-phase generators ; 
and at the Metropolitan Electric Supply Company’s new works 
at Willesden, which have now arrived at a stage when they 
are nearly ready to be brought into service for practical 
supply business, there will be three ; Westinghouse sets of 
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2,500 to 8,500 uP. each.* . But large as these and the 


Manchester, City of London, and various new plants-may be. 


to Eaglish practice, they are small when compared with units 
which are now being manufactured or into position in 
connection with certain American installations. 

We are enabled, by the courtesy of the British Thomson- 
Houston Company, Limited, to give a photographic view of 
one of the 3,500-Kw. (6,600 volts) three-phase alternating 
current generators which have been supplied by the General 
Electric Company, of America, for the station of the Metro- 
politan Street Railway Company of New York City. 

This generator has 40 poles, and is of the revolving field 
type. The speed is 75 revolutions per minute, and the fre- 
quency 25 cycles per second. The field of the generator is 
mounted directly on the engine shaft.” The general methcd 
of construction follows the Thomson-Honston well-known 
standards, the armature core being built up of sheet iron 
punchings of high permeability and low hysteresis, well 
j*spanned before assembling, and farther insulated from one 
another by sheets of paper inserted at intervals to reduce 
the eddy current losses. The windings are in slots on the 
inner side, the teeth of the core being recessed for the in- 
sertion of wooden wedges to hold the windings firmly in 
place. The punchings are assembled with ventilating spaces 
between, thus allowing free circulation of air in direct con- 
tact with the cores and windings. The coils forming the 
winding are completely insulated before being placed in the 
machine, the coils being so arranged that any one can be 
taken out by removing a few adjacent ones, and, in case of 
a burn-out, the defective coil can be readily taken out and 
another put in its place. 

The outside frame of the armature is of cast-iron su 
ported on slide rails so that it may be moved to one side 
clear of the revolving field to facilitate inspection or repair. 

The magnet frame consists of a cast-steel ring with out- 
wardly projecting poles of sheet iron, bolted to the stee) ring, 
the ring being mounted on a substantial cast-iron spider. 

The field coils consist of copper strip wound on edge, and 
are insulated to stand a high potential test of 4,000 volts 
alternating between the winding and core. The excitation 
E.M.F, is 125 volts. The armature windings were tested to 
15,000 volts alternating. : 

The exciting collectors consist of two insulated rings sup- 
ported on the shaft, carbon brushes being used. The overall 
width at right angles to the shaft is 22 feet 6 inches. The 
overall width of frame parallel with the shaft is 51 inches ; 
diameter .of engine shaft, 37 inches; and the diameter of 
field, 16 feet 9 inches. 

As we write this there comes to hand an official statement 
made by the Manhattan Elevated Railway Company, of New 
York, to the effect that a contract has just been awarded 
to the Westinghouse Electric and Manufacturing Company, 
of Pittsburg, for the heavy generating machinery for the 
new power house, algo the apparatus for sub-stations, which, 
with the contract already given for engines, boilers, &c., 

ractically completes the material required for the siationary 
installation. The Manhattan Railway Company state that 
they have been actively studying the problem which to-day 
culminates in awarding this contract, for over two years, and 
have taken every possible precaution to arrive at a correct 
decision in this important matter. The apparatus covered 
by the contract consists of eight three-phase alternating 
current generators, each of 6,650 H.P. capacity, together with 
such step-down and converting devices for the sub-stations 
as will 3 necessary to transform the alternating current 
in the power house into direct current of 500 volts, which 
direct current will be fed to the third rail of the elevated 
system. The 6,650-H P. generators will be the largest ever 
designed or constructed, their external dimensions being 
something over 40 feet in height, while the rotary element 
which includes in itself the rotary field of the generator and 
the necessary fly-wheel for the engine, and which will be 
mounted directly upon the shaft of the engine, has a diameter of 
32 feet. Some idea of the enormous siz3 of these generators may 
be gained from their dimensions, and from the fact that the 
weight of each machine and engine complete will be nearly 
1,000 tons. The current generated by these large machines 
will be conveyed to various sub-stations conveniently placed 
about the city. In these sub-stations will be installed 20 
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rotary converters: in units of 2,000 HP. each. These rotary 
converters are designed to produce direct current at 500 volts 
for use upon the elevated structure. The first of the large 
dynamos is due for delivery in 10 months from date, and it 
is therefore thought reasonable to expect that electric trains 
— running on a portion of the Manhattan system during 

The selection of the engineering plans of the Westing- 
house Electric and Manufacturing Company was made after 
much careful study by the above-named technical board, 
which we understand is composed of men prominent in 
engineering mattera, who are authorities and experts in their 
respective lines. The action now taken by the company is 
considered to insure an equipment of the highest efficiency, 
of the most modern construction, and in maguitude second 
to none in the world. ave 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 926.) _ 
Telegraphic Interruptions and Repairs:— 


Down, Repaired, 
West Inpies :— 
Jamaica-Colon June 30, 1899 


Trinidad-Demerata(1871 original) Oct. 20, 1899 | Nov. 9, 1899. 
Do. do. (1891 duplicate) Oct. 6, 1899 J one cabls restored. 


Ararican :— 


Zanzibar-Mombasa 
yenne-Pinheiro .., 
Latakia-Oyprus_.. 


West Inpins :— 


Caban Government lines... ... Ost. 30, 1899 
Communication with Les Cayes 


SourH AFRICAN :— 


Communication with Mafeking... O:t. 13,1899 ... 
Communication with all offices 
beyond Orange River ... Ost. 18, 1899 
Communication beyond Burghers- 
dorp, Oape of Good Hope, and 
_ Estcourt, Natal... Nov. 7, 1899... 
Communication with north of 
Mooi River (Natal) Oot, 22,1899 ... 
Colombian Government to 
Bogota... sts Ocb, 21, 1899... 
Communication with interior of 
Colombia, excepting Amalfi, Am- 
balema, Buga, Cartago, Tbagua, 
Manizales, Medellin, Palmire, 
Pasto, Popoyans, Reimedos, Son- 
son, and Santo Domingo... Nov. 6, 1899 ... 
Communication with Valentia» 
(Venezuela) coe ove Nov. 18, 1899 ... 
Majunga-Tana ret. «» Nov. 25, 1899 ... Dec. 1, 1899. 
Indo-European lines botween 
Scuthoum-Kalestaté_éran - ... Nov. 30,1899 ... Dec, 3, 1899. 


ees 27, 1839... 

». Nov. 27, 1899 ... Dec, 4, 1899. 
soe Oot. 11,1899 .., 

+». June 20, 1899 .., 


Trans-Afcican Telegraphs.—Mr. F, E. Baines, some- 
time Sarveyor-General (Telegraphs) writes from Bournemonth to the 
Times offering a suggestion on this subject. He says:— 


The Wingate victory and the death of the Khalifa promising peace and 
security to the Souian south of Khartoum, and especially to the navigation of 
the Nile, now, in my opinion, is the time to extend the telegraph beyond its 
present terminus to connect the frontier posts with the centre of Government, 
and especially to meet the advancing wire from Rhodesia. But not by any 
land route. Even now casual iaterruptions in the desert would be easy and 
repairs tedious and difficult to effect. The bed of the Nile itself would be a 
safe resting place for an ocean pattern cable. To Fashoda the distance from 
Khartoum is perhaps 600 or 700 miles—a convenient length for a good cable to 
work without a relay station, and such a cable could be made and shipped to 
Alexandria by the time (or soon after) the railway opens to Khartoum. What 
next need not be considered now. The Nile is known to be navigable a long 
way beyond Fashoda, and where a gunboat can swim there cana cable be 
securely laid. 


Wireless Telegraphy.—The TZimes Hamburg cor- 
respondent says that on November 29:h, by the courtesy of the 
authorities at Cuxhaven and of the experts engaged in testing the 
system of wireless telegraphy invented by Prof. Braun, of Straesburg, 
a series of experiments was conducted between the shore station at 
Ouxhaven and the operators on board the steamship Si/vana while en 
route to Heligoland in the presence and for the information of 
Colonel Hozier, O.B., of Lioyd’s. The interest shown is due to the 
wish t> adopt the most perfect communication between sea and 
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shore, and “ it is understood that in Colonel Hozier’s opinion the 
Braun system so far shows a considerable advance on similar experi- 
ments with other systems in England.” 

An evening paper says that Captain H. B. Jackson has been 
temporarily appointed to the torpedo ship Vernon, at Portsmouth, 
to prosecute his studies in wireless telegraphy before he is sent to 
the special torpedo vessel Vulcan to introduce the system in the 
Mediterranean Squadron. 


‘CONTRACTS OPEN AND CLOSED. 


Belfast.—December 14th. The Electric Committee 
wants tenders for the purchase of old incandescent and arc lamps, 
scrap copper, iron, &c. See “ Official Notices ” to-day. 


Birkenhead.—December 12th. The Corporation wants 
tenders for the supply of condensing plant, overhead crane, and feeder 
mains for the electric tramway works and scheme, See “ Official 
Notices” November 24th, 


Blackburn.—December 23rd. The Corporation wants 
tenders for overhead trolley lixe equipment. Sse “ Official Notices” 
November 2th. 


Blackpool.—December 15th. The Corporation wants 
for the electricity works four boilers and accesiorial steam plant; 
two 600-kw. steam alternators (or one 1,200-xw.), switchboard, 
and battery. Sze “ Official Notices” Novem- 

r 


Denmark.—December 28th. The Corporation of Aarhus 
is inviting tenders for water-tube boiler plant, steam dynamos, 
switchboard, and accumulators for electricity works. From our 
“ Official Notices,” November 3rd, further particulars may be obtained. 


Gloucester.—December 28th. The Electricity Com- 
mittee wants tenders for extension plant including Lancashire 
boiler, &c., one 300-Kw. steam dynamo, switchboard work, condensing 
plant. See “ Official Notices” November 24th. 


Hackney.—December 12th. The Vestry Electric Light- 
ing Committee is inviting tenders for refuse destructors to desl with 
the whole of the refuse of the parish. Specification, &., may be 
obtained at the offices of Mr. Robert Hammond, M.Inst.0.E. 


Hackney.—January 2nd, 1900. The Vestry wants 
tenders for the supply of accumulators. See “ Official Notices” 
December Ist. 


Hull.—December 28th. The Electric Lighting Committee 
wants tenders for two 750-u.r. high speed three-crank vertical 
engines; and two 460-Kw. continuous current dynamos (2,250 volts) 
for the Sculcoates Lane electric lighting station. Sze “Official 
Notices” to-day. 


Manchester.—December 16th. The Corporation Tram- 
ways Oommittee wants tenders for steel tie-bars, bolts and nuts for 
permanent way work. See “ Official Notices ” Dzcember 1st. 


The Midland Corporation.—December 18th. From an 
“ Official Notice” Nov. 24th, particulars may be obtained of certain 
plant and machinery and conductors, for 10,000 m.u.P. output, 
required for the new power house to be erected by the Mid 
Electric Corporation for Power Distribution, Limited. There x 
be 16 water-tube boilers, six sets of Oorliss engines and thrée 
generators, transformers, switchboards, mains, batteries, &c. 


Mistretta (Sicily).—December 31st. The Secretary of 
State for Foreign Affairs has received a despatch from Her Majesty’s 
Consul at Palermo, stating that tenders are invited by the Munici- 
pality of Mistretta, not later than December 3let next, for the 
establishment of a service of electric lighting in that town. Such 
particulars as have been received may be examined on personal 
application at the Commercial Department of the Foreign Office any 
day between the hours of 11 a.m. and 5 p.m. 


Port Alegre.—December 31st. The Secretary of State 
for Foreign Affairs has received a despatch from Her Majesty’s Minister 
at Rio, stating that tenders are invited by the municipality of 
Porto Alegre, not later than December 31st next, at 1 p.m., for the 
electric lighting of that town. : 

Plymouth.— December 8th. The Corporation wants 
tenders for tramcars, trucks, motors, trolley arms, &c. See “ Official 
Notices ” November 17th. 


Rathmines and Rathgar.—December 13th. The 
Council is inviting tenders for additional feeding and distributing 
mains, including trenching, cables, joint boxes and house services. 
See “ Official Notices” November 24th. 


Roumania.—December 8th. The Roumanian State 
Railway authorities in Bucharest are inviting tenders until Decem- 
a oa the supply of 11,320 porcelain insulators and 10 tons of 


St. Annes-on-the-Sea.— December 21st. The Urban 


District Council wants tenders for mains, street arc lighting (enclosed 
globes), and street incandescent lighting. See “Official Notices” to-day. 


\ 


St. Pancras.—December 12th. The Vestry wants 
tenders for (a) two dry back marine boilers; (6) condensing plant, 
feed water heaters, steam and feed pipes. See “ Official Notices” 
December Ist. 


Trimdon Grange (Durham).—The owners of East 
12 months su of iron and steel castings, gas aud steam piping 
and a other sundries including electric light fittings 
from the Storekeeper, Trimdon Grange Colliery 

mpany. 


Wallasey.—December 20th. The District Council wants 
tenders for a Lancashire boiler for the electricity works. S2.e 
“ Official Notices ” to-day. 


West Bromwich.—December 22nd. The Corporation 
wants tenders for boilers, steam dynamos and condensers, switchboard, 
mains, and storage battery, for electricity supply. See “ Official 
Notices ” to-day. 


CLOSED. 


Croydon.— The Board of Guardians has accepted the 
offer of Messrs. W. J. Bishop & Oo., of 88, George Street, Croydon, 
to carry out the work tendered for at the Union Offices, Infirmary, 
and Workhouse for the sum of £1,995, subject to the usual conditions. 


Hall.—The Electric Lighting Oommittee has ordered 
1,000 tons of Kiinhurst best hard steam coal at 14s, 11d. per ton, for 
the electricity works, from Messrs. Strachan & Son. 


Leicester.— The Corporation have placed an order for 
two 1,000-xw. steam alternators with the Brush Electrical Engineer- 
ing Company, Limited. The dynamos will b3‘of the “ Inductor” 
type, of which a large number, both for monophase and 5 ee 
working, are in course of construction at the Brush Company’s Works 
at Loughborough. 


FORTHCOMING EVENTS. 


Friday, Decembar 8th.—At 2.30 p.m. Institution of Civil Engineers. 
Students’ visit to the works of the Baker Street- 
Waterloo Railway. : 


At 2.30 p.m.—Institution of Civil Engineers. Students’ 
visit to the works of the Baker Street—Waterloo Rail- 
way, in course of construction. 

At 5 p.m.—Physical Society meeting in the physical labora- 
tory of the City and Guilds’ Technical College, Leonard 
Street, Finsbury. ‘Cylindrical Lenses,” by Prof. 
Silvanus Thompson, F.R.8.; “Exact Formule for 
Lenses,” by Mr. T. H. Blakesley; “On an Organic 
Compound of great Double-Refraction,” by Prof. 
Silvanus Thompson, F.R.8. 

At 8 p.m.—Institution of Mechanical Engineers, Storey’s 
Gate, St. James’s Park, S.W. “A Continuous Mean- 

ressure Indicator for Steam Engines,” by Prof. W. 
ipper. 

7 to 11 p.m.—Northampton Institute (City Polytechnic) 
St. iin Street Road, EC. Members’ and students 
annual conversaz‘one. 


Tuesday, December 12th.—At 8 pm. The Institution of Civil 
Engineers. Paper for discussion :—“ Combined Refuse 
Destructors and Power Plants,” by C. Newton Rassell, 
Assoc.M.Inst.0.E. 

Thursday, December 14th.—At 8 p.m. The Institution of Electrical 
Engineers. Discussion on Mr. Crompton’s and Mr. John 
Holliday’s papers if adjourned on the 7th inst, and 
“ Electrical Time Service,” by Mr. F. Hope-Jones. 


DINNER OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


Tue eleventh annual dinner of the Institution was held on 
Wednesday evening at the Hotel Cecil, the president, Prof. 
Silvanus P. Thompson, F.R.S., in the chair. About 250 
were present, the guests including Lord Kelvin, the Hon. 
Justice H. H. Cozens-Hardy, Sir Courtenay Boyle, K.0.B., 
Sir W. C. Roberts-Austen, K C.B., F.R,S., Sir Douglas Fox, 
Sir Philip Magnus, Gen, Sir R. Harrison, K.0.B., Sir W. H. 
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White, K.0.B., F.R.S., Sir G. Murray, K.C.B., Sir H. 
Roscoe, F.R.S., Sir J. Crichton-Browne, F.R.S., and many 
other distinguished gentlemen. 

The loyal toasts were proposed by the President, and were 
duly honoured. Mr. R. E. Crompton gave the “Navy, 
Army, and Auxiliary Forces,” re the company that 
he bimself was an old soldier, and wished he were out in 
South Africa—he suggested that his hearers would wish 
the same! Mr. Crompton’s experience of the work done 
by the Electrical Engineers’ Volunteer Corps, of which 
he is Major, showed what excellent results were derived from 
the union of military training with cultivated intelligence. 

General Sir Richard Harrison, responding, in the absence 
of Captain Oreak, R N., F.R.S., for the Navy, as well as the 
Army, remarked on the admirable co-operation of the two 
departments in ti ing troops to South Africa, and in 
he looked upon as an in of our mili tem, 
formin = third line of defence. A scious the 
splendid conduct of the Volunteers, gathered from all parts 
of the Empire, in South Africa, evoked a round of cheers, 

The President, exercising his prerogative, next rose to 
congratulate the Institution = 9 the presence of Lord 
Kelvin, who is at the very head of science in this country. 
He was also the head of the Clan Thomson (but without the 

Lord Kelvin, who was enthusiastically received, pent 
the toast of “Science.” He had only to mention the word, 
he said, to call forth the enthusiasm and applause of engineers, 
to whom, on the other hand, pure science was deeply indebted. 
When the electric telegraph came into existence, followed, 
ten years later, by e first submarine cable, and 
ten years later still by the first Atlantic cable, elec- 
trical science was in a very backward state; an immense 
stimulus was given to its study by its application to tele- 
graphy, and to the great system of electrical measurements, 
which originated among University professors. Gauss and 
Weber laid the foundation of the system, the development of 
which was carried out by practical engineers. He e 
profound admiration for the tical use made of mathe- 
matics by engineers ; a great debt was due to the electrical 
journals, which published mathematical investigations freely. 
Excellent work is now being done by the technical training 
colleges, among which the University of Glasgow was the 
earliest to establish a Chair of Engineering. 

Sir W. OC. Roberts-Austen, replying to the toast, referred 
to the influence of the telegraph upon the maintenance of 
peace. Sir Henry Roscoe, who also replied, remarked that 
where formerly young men would have had to enter the 
army or navy, or to join the Church, many of them were 
nowadays claimed by Science. Some of the audience 
wondered whether Sir Henry was thinking of “ Parsons’ ” 

ir Doug ox ngineering,” and poin 

out its close ner me with science, Sir W H. White also 
referred to this point, as exemplified in the persons of Lord 
Kelvin and the late Dr. John Hopkinson. Mr. Justice 
Cozens-Hardy gave ‘“‘The Institution of Electrical Engi- 
neers,” and expatiated on the vast —— of electricity, 
which, for instance, annihilates distance, and brings news 
from the ends of the world, both false and true, but mostly 
false. The toast was coupled with the name of the 
President, and was pledged with musical honours. The 
President expressed a at the absence of General Webber, 
Sir W. H. Preece, Prof. Ayrton, Oolonel Huber, Mr. 
C. E. L. Brown, and others, and called attention to the 
reminder of the Swiss tour in the shape of the Exhibition 
of Photographs in the library of the Institution. The 
President also described the ents which are being 
made to —— local centres of the Institution in New- 
castle, Dublin, Cape Town, and elsewhere, and invited 
well-to-do members to follow the munificent example of Mr. 
H. Wilde by contributing to the Building Fund. 
_ Prof. Perry toasted “ Our Guests” in a humorous speech, 
in which he invited State officials and others to consult the 
Institution more freely when they meet with difficult 
questions, while acknowledging that Sir Courtenay Boyle 
already did so. Sir Courtenay, in replying, offered to argue 
With anyone the question whether the century dies with this 
montb, and gave useful advice to the younger members, 

The proceedings terminated soon after 11 p.m. | 


NOTES. 


Electric Car Driving.—A delightful little “ Novices’ 
Guide” to the above-named art, written by Mr. E. W. 
Elsley, i r of Leeds City Tramways, and formerly a 
motorman himself, has reached our hands. In the preface 
the writer 2 ore “to take the novice to the car shed, show 
him how to bring out the car, work it during the day, 
together with many of the scores of things that are likely to 
befall him before he gets it safe into the deg6t at night 

in.” Referring to the selfish — of some drivers, 
who seem to believe they know all there is to know about 
electric traction—and keep it to themselyes—he says :— 

“This is not as it should be; one man can only drive one car; no 
man was born with one, and no man can take ‘one away with him 
Poon Ourrent; ond Blacrieily and the same thing 

ower, Current, same as 
far as this book is concerned.” yg aie 
The Guide begins with a solemn warning— 


“ Anyone drank when in charge of any vahicle is liable to three 
months’ — without the option of a fine, and the driver of a tramcar 


Then follows excellent advice about starting the car, 
varied by philosophical reflections, ¢.g., speaking of improper 
operation of the controller handle— 

“A so-called experienced hand will often briog it round carelessly, 


not — & pause on any notch, but slugger it over all of them, 
like one who has been a mangle a long time, and got tired 


There a to be no detail of car driving which is 
unnoti The detection of failures is dealt with at length, 
the only rule for this purpoce being “ Look until you do 
find it. 

“ Are all cut-out switches in their proper ? Right home? 
Ni lodging across from one to the other of than yes . 

“ Well, now, cut out one motor, and try and work the car with the 
- Won't go, eh? Well, replace that switch and try the 

The tricks of horse drivers and others obstructing the car or 
wilfully causing collisions, and the readiness of bystanders to 
blame the motorman, have sometimes led the author to 
wonder why cars were allowed to run at all. But amiable 
and well-disposed carters are not unknown, and are to be 
treated kindly. 

“In fog do not travel any faster but that you can stop in the same 
distance as you can see.... You may run out of one cloud into 
clear weather, then get your again, but before you enter that 
cloud 50 yards ahead of you there, have your car well in hand again, 
for in that very bank there may be a man with an old broken-down 
ow Auge cart, a horse dealer with one he can’t sell, fair on your 

. He's waiting for a new lot, and intends getting it out of your 
pocket if he can, so be carefal.” 
On frosty mornings extra sand should be carried, to help up 
horses which may have fallen on the track. Is not this 
returning good for evil? The author does not fail to give 
numerous instances of difficulties he has met with, and the 
remedies he applied. He concludes with an exhortation to 
all to be thorough in their work, and deprecates criticism of 
his style :— 

“The scholar may find faults in my booklet. Thera are probably 
some errors of diction and grammar; I am no collegian, and writing 
is not my strong point.” ; 

The author wrote the booklet at a time when he was laid u 
by some mischance, and had nothing to do but read 
write, and 


- “ this is the result. If you think it worth the coppers, buy it; if 


not, don’t.” 
We do, indeed. 


Personal,—Mr. Alex. Marr notifies us that he has severed 
his connection with Messrs. W. T. Glover & Co., Limited, 
and joined the St. Helens Cable Company, Limited, as their 
superintendent. 

The Electricity Committee of the Manchester Corporation 
have appointed Mr. F. E. Procter as mains engineer, at a 
salary of £350. The appointment is provisionally for one 
year only, but the prospect is held out of its being per- 
manent. Mr. Procter will have as assistant Mr. L. R. Lee, 
at a salary of £185. 
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What Does This Mean ?—We observe from a note in 
our New York namesake that: “At Dover, Del, on 
November 11th, these companies were incorporated: British 
Electric Street Tramway Company, to construct and operate 
electric street tramways in Great Britain and its colonies; 
capital, $5,000,000. London Electric Tramways Con- 
struction ard Maintenance Company, for the purpose of 
constructing and operating electric street tramways ; capital, 
$2,500,000.” Our contemporary does not appear to be in 
the know as to the objects, &c., of these newly-formed enter- 
prises, and in the absence of further information, comment 
on our part weuld bs premature. 


Up-to-Date Equipment for Printing Offices.—The 
new American Government Printing Offices will be provided 
with 12 electric elevators for access to the different floors, 
the buildings will be lighted by 7,000 incandescent lamps, and 
refuse will be destroyed for water heating. A contemporary, 
from which we derive this information, does not mention 
the electric driving of printing presses, &c., but we presume 
this will be part of the programme. 


Obituary.—The death is announced from Abbazia of 
Frau Anna von Helmholtz, the widow of the distinguished 
Berlin professor of physics, the late Hermann von Helmholtz. 
Her only daughter is the wife of Herr Arnold von Siemens, 
the head of the great firm of electricians, 

We hear with deep regret that Mr. D. Bruce Peeb'es, 
the senior partner and founder of the firm of Messrs. 
D. Bruce Peebles & Oo. died on Tuesday morning. 
Mr, Peebles was perhaps one of the best known men in the 
gas world for the last 30 years, and it redounds to his broad- 
minded spirit that, in face of this fact, he, two years ago, 
started the electrical manufacturing department, which, 
despite the short time it has been established, is already one 
of tbe largest in the country. His advancing years notwith- 
standing, Mr. Peebles took the greatest interest in each 
succeeding development of the rew department, and although 
originally brought up in the old school, was ever a staunch 
supporter of the latest improvements. It is a consolation to 
think that he lived to see the success of his labours firmly 
established. 


Correction,—In an article on “Electric Railways in 
America” in our issue of November 10th, we referred to a 
special issue of the Street Railway Review, upon an article 
in which our comments were bused. We regret, however, 
that the name of the journal was given incorrectly, The 
issue referred to was the “ World’s Practice Number ” of the 
Street Railway Journal. 


Appointments Vacant.—For the Whitechapel electricity 
undertaking a mains foreman, shift engineer, and other 
— of staff are required. See “ Official Notices” this 
week. 

The Bary St. Edmunds Corporation wants a resident elec- 
trical engineer at £150 per annum. See “ Official Notices,” 


The Manhattan Railway Generators.— The half- 
penny daily press, in its efforts to manufacture sensational 
headings, sometimes overshoots the mark, and makes iteelf very 
ridiculous. A case in point is jast found in the Daily Mail 
columns. In recording the placing of the Manhattan large 


generator contract with the Westinghouse Electric Company, _ 


‘which is about to erect extensive works at Manchester,” 
the paper in question heads the note, “Trade comes to 
England!” From this, the ordinary reader would gather 
that these enormous generators are to be made in this 
country, but such is certainly not the case. The Manchester 
works are hardly likely to be opened for some little time yet, 
and the firet of these 6,650 H P. szts is promised for delivery 
in 10 months. 


Lecture.—At a meeting. of the Liverpool Engineering 
Society last week, Mr. A. Lester Taylor read a paper on the 
“Fire Risks of Electrical Installations.” The chair was 
taken by the president, Mr. A. Brumley Holmes, and there 
was a large attendance of members. 


Jerry Wiring.—The first of the annexed figures shows 
what is probably the worst attempt at a “joint ”"—save the 
mark—that we have ever met with. This extraordinary 
connection was covered with a strip of chair-webbing, laid 
lengthways, a rag of flannel, and a strip of similar material 
rolled many times round the bandle, and dabbed with red 

int. The next figure shows the wiring of a three-light 
pall fitting, the letters, F F, distinguishing two bits of 
flexible of small siz>, which unite the branches with the 
main leads; pieces of India-rubber tape are lavished 


on the dry joints, and are fastened in place by half- 
hitches, but plenty of the bare wire is exposed, 
Tne remaining figure shows a part of one of the main 
leads in the hotel, from which the preceding example was 
obtained. The 7 x 18 cable is roughly dry-jointed to a 7 x 23 
cable, which latter had to carry the whole current for lighting 
the hotel. When this “joint” was uncovered it was actually 
red-hot, and all the tin had been burnt off the copper wires! 
When will something bs done to bring such criminal work 
within control of the law? The perpetrator of such mirdeeds 
ought to be liable to penal servitude, and the contractor who 
allows such work should take his place b:side him. 


Royal Society.—On November 30th the anniversary of 
the Royal Society was held at Burlington House. Lord 
Lister delivered his anniversary address. In the evening the 
annual dinner was held at the Hotel Metropole, Lord Lister 
again presiding. 


Swiss Photographs,—The secretary of the Institution 
of Electrical Engineers informs us that the collection ot 
hotographs taken by members during the recent visit of the 
ustitution to Switzerland were placed on exhibition in the 
library on Tuesday, 5th inst., and they will remain so until 
Tuesday next, 12th inst. 


Northampton Institute—Mr. E. Kilburn Scott has 
been recently appointed to the post of instructorship in 
electrical engineering end design. 


Royal fnstitution—The Goldsmiths’ Company has 
made a further grant of £1,000 for the continuation and 
development of original research, and especially for the 
prosecution of farther investigations of the properties of 
matter at temperatures approaching that of the absolute 
zero of temperature. 


Presentation.— On Wednesday last week, ata meeting in 
the Lecture Theatre of the Victoria and Albert Maseum, 
very numerously attended by members of the present and 
pact steff of the department and by men of Science and 
Artists who have ben connected with it, Sir John Gorst 
presented on the behalf of some 500 subscriberr, a teiti- 
monial to Major-General Sir J. F. D. Donnelly, K.C.B. 
This consisted of a silver salver, a set of library furniture, 4 
collection of books of reference, a Z:iss binocular, and & 
diamond brooch for Lady Donnelly. The inscription 00 
the salver stated that it was a recognition of high 
regard and in remembrance of cordial relations of more 
than 40 years, 
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The Possibilities of Electricity.—At a meeting of the 
Railway Institute at Darlington last Friday evening, Sir 
James Kitson, M.P., a director of the North-Eastern Railway 
Company, in the course of his address, went on to comment 
on the development of electricity in the United States. 
They were many years ahead of us, he said, because of the 
scientific attainments of the American people. The way in 
which electricity was being developed and applied was one 
of the great things of the future, to which the young men of 
the present day should particularly turn ‘their attention. 
Just now the great firm of Westinghouse, of Pittsburg, had 
arranged to erect works at Manchester for the production of 
electrical machinery. There was no difficulty with us in 
finding workmen who would follow the instructions of the 
foreman, but we had a difficulty in finding the young 
scientists who would instruct the men, and show how the 
machinery should be produced. Men were being brought 
over from the United States to establish these works. We 
in England onght to be able to do these things for ourselves, 
It was simply a question of education. In Sweden, where 
he had lately been, they were becoming independent of coal, 
and he had seen great ironworks driven entirely by adjoining 
water-power converted into electricity. From one of the 
Scottish lochs there was available 40,000 u.P. daily which 
was now passing away to the sea. Brilliant opportunities 
were now opening to the new generation. 


A Woman of No Importance.—“ Meteor” says that 
the word “ Aerogram,” if used as a name for wireless tele- 
graph messages, is certain to be mispronounced. “Who 
does not know ladies who invariably speak of an areated 
bread shop,” remarks the earthly embodiment of the Leonide. 
This shows the kind of female society he affects ! 


Fatality.—Last Saturday an inquest was opened at 
Willesden into the death of A. J. Barnes, 22, who met 
his death on 29th ult., at the new works of the Metro- 
politan E'ectric Supply Company, where he was employed 
as engineer. Somehow or other deceased fell among the 
moving parts of one of the large machines, and was torn 
to pieces. The hearing was adjourned for the attendance of 
the Home Office inspector in regard to the protection of the 
machinery. 


NEW COMPANIES REGISTERED. 


Newhaven and Seaford Electric Lighting Company, 
Limited (64,307).—This company was registered on November 25th, 
with a capital of £20,000 in £1 shares, to carry on the business of an 
electric light company, electrical engineers, electricians, suppliers of 
electricity for all purposes, telephone, telegraph and general con- 
tractors, engineers, wire and cable manufacturers, &c. The subscrib:rs 
sre:—A, J. Jack, The Orouch, Seaford, civil engineer, 50 shares; J. F. 
Plaister, Highlands, Seaford, manufacturer, 50 shares; J. A. M. 
Bannister, Lorraine, Newhaven, draper, 50 shares; A. G. Mossop, 
Wicgland, Newhaven, M.D., 20 shares; E. J. Gorringe, Chynton, 
Seaford, farmer, 50 shares; W. P. Morgan, Hurdie House, Seaford, 
M.B., 50 shares; Rev. H. H. Goodwin, Bonnewell, The Vicarage, 
Seaford, 50 shares; and E. Towner, Steam Mills, Newhaven, miller, 
50 shares. The number of directors is not to be less than three nor 
more than seven; the subscribers are to appoint the first; quali- 
ae £100; remuneration, £25 each per annum and a share in the 


Atlas Engineering Company, Limited (64,320).— 
This company was registered on November 27th, with a capital of 
£2,000 in £1 shares, to acquire the business carried on by Benjamin 
Wild and Jobn H. Clarke, under the style or firm of “ Wild, Rothwell 
and Co.,” at Atlas Works, Virginia Street, Southport, and to carry on 
the business of electrical and mechanical engineers, ironfounders, 
cycle, motor, motor car, and motor cycle manufacturers, carriage 
wilders, &c, The first subscribers (each with one share) are :— 
Nicholas T. Pollitt, Lansdowne Villa, Sheffield R:ad, Godley, 
engineer; James Malam, 21, Sefton S:reet, Southport, gentleman; 

omas Pendlebury, 16, Ivy Street, Southport, engine driver; 
John R. Haworth, 4, Norwood Avenue, Southport, accountant; 
James B. Davenport, 73, Ridley Lane, Hyde, printworks mansger ; 
James Hall, 8, L2thbridge Road, Southport, mineral water manu- 
facturer ; and Mrs. Alice Pendlebury, 16, Ivy Street, Southport. The 
oye of directors is not to be less than three nor more than five ; 
2 first are Jamcs Malam, Nicholas T. Pollitt, aad Thomas 
endlebury ; qualification, 50 shares; remuneration as fixed by the 
Company. Registered office, Atlas Worke, Virginia Street, Swansea. 


Rotary Piston Engine Company, Limited (64,327). 
—This company was registered on November 28th, with a capital of 
£2,000 in £1 shares, to acquire the British, Foreign and Volonial 
rights in patents Nos. 5,086 and 20,332, both of 1899, and to carry on 
the business of engineers, electricians, &c. The first subscribers (each 
with one share) are:—A. Binnie, 9, Warwick Oourt, Gray's Ian, 
W.C., engineer; A. EB. Vidal, 20, Central Hill, Norwood, 8 E., law 
student; W. Everett, 9, Warwick Court, Gray’s Inn, WO, draughts- 
man; J. M. Langdon, 80, Beaufort Street, Chelsea, S W., gentleman ; 
O. 8S. Mole, 17, Kenton Road, South Hackney, clerk; J. Starey, 37, 
Cursitor Street, E.C., agent; and BE. J. V. Davis, 11, Harringay 
= Green Lanes, N., ironfounder. Registered without articles of 
association. 


County of Sussex Electrical Power Distribution Com- 
pany, Limited (64,333).—This company was registered on November 
28th, with a capital of £50,000 in £10 shares, to carry on the business 
of electrical engineers, electricians, engineers and contractors, sup- 
pliers of electricity, manufacturers of electrical apparatus, mechanical 
and chemical engineers, tramway and light railway proprietors, 
wharfingers, warehousemen, &c. The first subscribers (each with 
one share) are :—J. Renwick, 29, Hillide Road, Stamford Hill, N., 
clerk; M E. Sheerhcom, 6, Ferncliffs Road, NE, clerk; C. 
Walmsley, Donington House, Norfolk Street, W.C., accountant; E. 
Hopwood, 35a, Hertford Street, Mayfair, W., clerk; W. L. Madgen, 
47, Lower Belgrave Street, 8.W., electrical engineer; R. P. Szllon, 
Queen Anne’s Mansions, Westmineter, electrical engineer; and J. S. 
Raworth, 2, Queen Anne’s Gate, 8.W., civil engineer. The numberof 
directors is not to be less than three nor more tian five; the suab- 
scribers are to appoint the first; qualification, £100; remuneration 
as fixed by the company. Rz2gistered office, Surrey House, Victoria 
Embankment, W.O. 


Llanelly and District Electric Lighting and Trac- 
tion Company, Limited (64,341.)\—This company was registered 
on November 29th, with a capital of £50,000 in £1 shares, to carry 
on the business of an electric light company in all its branches, and 
in particu‘ar to construct, lay down, establish, fix, and carry out all 
necessary cables, wires, lines, accumulators, lamps, and works, to 
generate and supply electricity for all purposes, to light towns, 
streets, markets, theatres, shops, houses, buildings, and places, to 
erect destructors for dealing with refuse, and to manufacture and 
deal in chemical and other substances obtained therefrom. The first 
subscribers (each with one share) are:—Wm. M. M. Forwood, 15, 
Union Court, Liverpool, solicitor; Chas. O. Grindrod, 11, Knowsley 
Road, Reck Ferry, Cheshire, solicitor; Albert E. Haptie, 5, Darham 
Rosd, Seaforth, near Liverpool, manager; Fredk. W. Lintern. 22, 
Beaumont Street, Liverpool, bock-keeper; Allen Buckley, 8, York 
Road, Seacombe, Oheshire, book-keeper; Herbert J. Russell, 25, 
Demesene Street, Seacombe, Cheshire, book keeper; acd John 
Hayes, 113, St. James S:reet, Liverpool, book-keerer. The number 
of directors is not to be less than two nor more than five; the first 
are to be appointed by the subscribers; qualification, £100 ; remunera- 
tion as fixed by the company. 


Electrolytic Alkali Company, Limited (64,360).— 
This company was registered on November 30th, with a capital of 
£500,00) in £1 shares (2,000 preference), to enter into agreements 
with the General Electrolytic (Parent) Company, Limited, Charles O. 
Connor and Douglas Hermann, to manufacture alkali, chlorine, 
bleaching powder, and other chemical substances by electrolysis or 
otherwise, and to carry on the business cf soap and chemicsl manu- 
facturers, electro-metallurgists, &c. The first subscribers (each with 
one ordinary share) are :—Charles O. Connor, 4, Queen’s Elms, Belfast, 
merchant; William Thomson, Royal Institution Laboratory, Man- 
chester, consulting chemist; James A. Morrice, 124, St. Vincent 
Street, Glasgow, manufacturing chemist ; W. T. Thomson, Ghyllbank, 
St. Helens, Lanc:., copper smelter; A. Weilson, 6, Chapel Street, 
Liverpool, general produce broker ; W. Varley, St. Annes, St. Helens, 
Lancs., bank manager; and John Wilson, Oxford R ad, Runcorn, 
chemical engineer. The number of directors is not to be less than 
three nor more than nine; the first are John Barr, Alfred E. Fletcher, 
Zachariah J. Heys, John A. Morrice, William Thomson, and two 
others to be nominated by the General Electrolytic (Parent) 
Company, Limited; qualification, £500; remuneration as fixed by 
the company. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Monte Video Telephone Company, Limited (27,208). 
—This company’s annual return was filed on November 13th, when 
86,492 preference, and 72,680 ordinary shares had been tek2n up out 
of anominal capital of £160,000 in 87,000 preference, and 73,000 
ordinary shares of £1 each. £159,172 is considered as paid. 


Brush Electrical Engineering Company, Limited 
(29,533).—This company’s annual return was filed on October 24th, 
when 90,000 ordinary and 90,000 preference shares had been taken 
up out of a nominal capital of £660,000 in 180,000 ordinary and 
150,000 preference shares of £2 each. £360,000 has been received. 


East Grinstead Electrical Lighting Company, 
Limited (48,522).—This company’s annual return was filed on 
November 6th, when seven crdinary shares were taken up out of a 

ominal capital of £15,000 in 5,000 preference ann 10,000 ordinary 
D shares of £1 each. No calls have been made. 
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SUPPLY STATION ACCOUNTS. CITY NOTES. 


Tue accounts of the Lsyton Electricity 
Leyton Urban Supply Underteking are interesting as showing 
District Council] what can be done with gas power. The price 
Electricity | charged is low, being 5d. and 3d. per unit for 
Accounts, lighting, and $d. for “ power and heat.” The 
late engineer, Mr. H. Collings Bishop, is now 
engaged in designing works for the Wigan Corporation. The first of 
the accounts analysed below is signed by him, and the second by his 
successor, Mr. F. Harman Lewis, who gained valuable experience at 
Wolverhampton in the early days of the supply there, for which he 
was principally responsible. 
StaTRMENT. 


1897. 1898, Increase, 
Total capital expenditure £28,247 £47,047 £18800 
Number of units soid ... 128,797 248,905 125,108 
Number of lamps ccnnected ... 6,788 13,644 6.856 
Grossrevenue ... £1,802 £3,417 £1,615 
Gross profit .. £466 £926 £460 
Average price perunitsold ... 314d. 8°26d. 12d. 


The units sold have more than doubled, and the gross profit has 
almost exactly doubled, but it will be noticed below that the sum 
required to meet interest and sinking fund has risen still more 
rapidly, being about £1,200 in 1897 and £1,850 in 1898, or an increase 
of £650 against an available additional sum of £460 in the gross 
profits. The result isthat the net deficiency has risen from £730 to 
nearly £930, or almost £200 increased loss. Notwithstanding low 
“costs” there is every indication that this deficiency can only be 
met by charging a price higher than that so far asked. One may 
say that like other undertakings of similar size the Leyton supply has 
attempted to create a quick and large demand by charging an 
inadequate price. 

REVENUE STaTEMENT. 


1897, 1898, 
Gross. Per unit. Gross, Per unit. Increase. 
Sale ofcurrent .. £1,622 3:144, £3,875 326d. +°12d. 
Meter 21 04d, 83 “08d, + 04d, 
Supply of fittings, &e, 109 ‘21d. -76 —‘28d. 
Sundry 50 104, 35 ‘038d, 


Gross revenue £1802 3491, £3,417 330d. "19d. 


If appears, on analysis of the printed accounts, that, notwithstand- 
ing the revenue from sale of current being nearly an eighth of a penny 
greater than in 1897, the gross revenue per unit has dropped by 
nearly one-fifth of a penny. This is accounted for by the unusual 
item of a loss on supply of fittings, which exceeds 34. per unit. 


Cosr or Propvction. 


1897. 1898. 
Gross. Per unit. Gross. Per unit. Increase, 


Coal andotherfuel .. .. £266 ‘52d. £703 °68d. +°16d, 
48 119 + 024. 
Salaries and wages incurred 

in generation and distri- 722 140d. 905 *S7d. —* 


bution. 
Repairs and maintenance of 
buildings, engines, botes 19 04d. 193 °19d. +:15d. 
dynamos, &c, 


Work’ cost 


Rent, rates and taxes ke 
Management and expenses, 
salaries of managing en- 
ineer, secretary, clerks, 
General 


eee £1,055 2 05d. £1,920 1°85d. — 20d. 


eee 1 eee eee 


281 ‘54d, 350 “34d. —'204. 


charges, stationery and 


printing, law charges and eee 220 *2id. + 21d. 
insurance 


Other expenses .. ee see oe eee eee eee 


Total costa £1,336 259d. £2,491 2°40d. --19d, 


The costs are exceptionally favourable. Low as they were in 1897, 
a further reduction of one-fifth cf a penny bas been made in both 
‘Works’ ” and “ Total ” costs, and this in spite of the much increased 
coal bill per unit, and the new item of establishment charges. Leyton 


is fortunate in being able to meet “ Rent, &c.,” with the snm of £1 . 


sterling annually. Many engineers will wish similar leniency was 
meted out to their undertakings. 


Prorit StaTEMENT. 


A 1898, 

Interentonloans .. .. .. £878 £861 
Sinking fund forrepayments .. ..  .. 625 993 
Net profit carried to rates —928 
Gross profit ... ... £466 £926 


out the work. They, therefore, decided not to fix u 


The Allgemeine 


Tum seventeenth annual general meeting of this company was held 
in Berlin on November 30th last. The board was able to recommend 
a dividend cf 15 per cent. for the business year 1898-1899, ong 
capital which was 17 million marks greater than last year. The 
increase of capital decided on in May last has enabled the company to 
purchase several electrc-chemical businesses. 
The manufacture of small motors has been separated from the 
general machine factory, which had to work overtime to carry out the 
great increase of business. 11,438 machines, of 197,689 uP, were 
manufactured, as against 8,328, of 152,900 u.p.; amongst these were 
dynamos of 4,000 and motors of 1,000 HP. The simplicity of 
construction of Drehstrom machines, and their high efficiency, has 
brought them into great favour, especially in all industries on a large 
scale, such as mining and smelting works, while the direct current 
one to be limiting itself to lighting and traction in densely built 


ci 

The cable factory has been affected by the anomalous condition of 
the copper market. The other materials, such as rubber, gutta-percha, 
lead and silk, have also shown an upward tendency. Yet the turnover 
in this department has been double that of last year, and the number 
of workmen has increased by 25 cent. The rise in the price 
of copper has led to trials with alumi: ium wire, which promise favour- 
able results. 

The glow lamp factory has increased its production by a million 
lamps. As soon as the required workshops are-erected, a trial is to be 
made of the technical and economical value of ‘the Nernst lamp by 
supplying the numerous orders already in hand. The principal 
aca has b3en granted by the German Patent Office, and all the 

uropean patents, except those for Austria-Hungary, Italy, and the 
Balkan States have been secured by this company. 

At the end of the last business year there were 65 electric tram- 
lines of this company’s system at work or in course of construction. 
For the new account, contracts have been signed or prepared for 
35 new lines. 

Apart from the great works carried out for the Berlin electricity 
works, 19 electricity works of about 40,000 op. have been completed 
and are now at work, while 34 more of 80,000 uP. are in course of 
construction. The great power transmission works at Rheinfelden 
have been completed in the past year. Datails are given of the 
werking of numerous companies associated with the Allgemeine 
Elektricitiits-Gesellschaft. The sole re tatives of this pros- 
perous company in this country are the Electrical Company, Limited, 
122 and 124, Charing Cross Road. 


Kalgeorlie Electric Light and Power Company, 


On Monday last, Mr. R. W. Wallace, Q.0., presided at the statutory 
meeting of this company at Winchester House. 

The CHareman said that there was little to report, as in the four 
months it was not possible for the directors to have achieved very 
much. The objects of the company were thoroughly set out in the 
prospectus. The company was incorporated on August 8th, 1899, and 
went to allotment on September 15th, 1899. The whole of the issue 
cf £150,000 6 per cent. cumulative preference shares were allotted, 
and 53, per share had been called up and practically all paid. 
There were 547 shareholders, most of whom were interested in the 
mines in their district. Nearly the whole of the mining properties 


-in Kalgoorlie were situated within a radius of 14 miles from the 


central station. That was excedingly favourable from the point of 
view of distribution. Some of the London electric lighting com- 
panies had to go toa far greater distance than that. Their business 
was different to that of lighting companies, because such concerns 
only sty a supply for a few hours a day, except at times of fog, and 
they to have their whole plant available for the supply of those 
few hours. The plant remained idle for a very large part of the 


24 hours. Bat in the supply of current to mining industries 


such as this, the power was wanted for practically the 
whole 24 hours, so that the plant might be working 
continuously. The supply of electricity for power purposes had been 
very much on the increase during the past few years. Most factories, 
even where coal was very cheap, found it better; instead of taki 
their power by belts and pulleys they preferred to convert to electri 
systems, so that they might get a supply of power readily, con- 
tinuously, close tothe machine, and do away with intermediate trans- 
migsion. The mining experts had seen that that was almosi 4 
nec2ssity for them, and that was why such acompany as this had been 
80 favourably received by the mine managers. The chairman 
gave names of well-known mines within their radius. If & 
mining engineer found for any reason that his pumps ceased working 
or if the power was not supplied continuously for his various opers- 
tions in gold getting, his output fell very considerably short, and in 
order to prevent this he must have duplicate supplies. That was 
alm-st impossible in those large mining companies. It would be too 
costly for them to keep plant idle, and it was a combination of 
this kind which was manifestly ge advantage to them, inasmuch 
as keeping one spare unit enabled the whole district to take power 
sapply which would not fail. When the directors took charge of the 
company they had to face the reports of various electrical engineers, 
and there was a great deal of difference in their estimates, and 
also a great divergence of opinion as to the best means of _ athe} 
any sys 

in detail until they had seen Mr. Callender, of Lake View mines, and 
Mr. Cook, who had superintended the erection of the Perth tram- 
ways. They had seen these two gentlemen in London recently, and 
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in the schemes of the engineers. They 
absolutely necessary that they should supply compressed air as well 
as electricity. They had found from inquiries that electrical drills 
were not at present in a position to bs used; drills had to be driven 
by compressed air, There was not the tlightest doubt that the 
amount of power which they originally expected to supply 
would be exceeded, as the mine manegers were only too 
anxious to get it. The com had experienced mining men on the 
board, an excellent local board, :rd they had under their con- 
sideration the appointment of managers. Inquiries to that end had 
been made in America and Germany, and appointments would 
shortly be made. 

In reply to questions, the Carman said that they were not bound 
by the syndicate in the matter of tenders; they had a free hand. 
In order to get proper tenders the plans, &c., must be com 
finished, The very slight delay in sending out for tenders would save 
the company a good deal of money in the end. A great many pro- 
visioral contracts had been entered into, but they did not care 
to enter into binding contracts until they had the power to deliver. 
The coal obtainable had not been looked upon favourably for the pur- 
pose of making gas. They were ‘making investigations as to gas 
production. It would be impossible to put down large gas works, so 
that one cf the cheaper forms of gas would have to be used. 


The India-Rubber, Gutta-Percha, and Telegraph 
Works Company, Limited. 


Tux directors’ report for the nine months ending September 30th, 
1899, to be presented at the meeting at Cannon Street Hotel, London, 
on Thursday, December 14th, read::—"The annexed accounts show, 
after provision for dcubtful debts, a net profit for the past nine 
months of £43,616 53. 7d. Adding 425,395 33. $d. brought forward, 
and deducting £12,500 interim dividend paid in July, there remains 
a disposable balance of £56,511 8s.10d. The directors recommend 
the distribution of a dividend of 10s. a share, free of income-tax, 
amounting to £25,000, making, with the interim dividend paid in 
July, a total payment at the rate of 10 per cent. per annum, 
and leaving £31,511 8s. 10d. to be carried forward. 

general business has been fairly profitable, the selling prices of 
goods having been increased to meet the advance in the cost of the 
raw materials. The cable vessels have been moderately employed. 
The Dacia completed the laying of a short cable which the company 
had manufactured for the International Osean Telegraph Company 
of New York. As the period under review was closing, the company 
concluded a contract with the Commercial Cable Company for the 
making and laying of a cable which will connect Canso, Nova Scotia, 
with New York. This cable will be laid by the Silvertown next year. 
The works at Silvertown and Persan have been maintained in their 
usual state of high efficiency. The board record, with deep regret, 
the loss they have sustained through the death of Mr. F. L. Hutchins, 
who had been their legal adviser for 32 years. Mr. Robert Kaye 
Gray has been elected a director of the company. Mr. Marsham 
oo Mr. Jarvis, the directors retiring by rotation, cffer themselves 

r election. 


The Cape Electric Tramways, Limited. 


Tue ordinary general meeting of the shareholders of this com 

was held on Thursday of last week at Winchester House, Old 

Street, Oo}, Sir Charles Euan-Smith, K.C.B., &., 
The CHarnMan, in proposing the motion for 


6} per cent. upon their capital, against cent, 
last year. They had £8,000 to the the 


year’s account, Had the board considered it wise and prudent, a 
further dividend of 24 or 3 per cent. could have been paid, but 
tors considered that they were best serving the interests of 
be divided. The 


by not dividing all that could 


circumstances of the time were such that they demanded conservative 
and cautious treatment of the resources of the company. The object 
of the board was to do everything they could to place the future of 
the company upon a sure and sound basis, so that they might be 
P , 98 far as possible, for any unforeseen circumstances that 
might occur. He hoped that that policy would have the approval of 
the shareholders. The company was, he was glad to say, progressing 
They carried 1,602,720 more passengers last year than they 
did in the preceding year, and he might mention that in the 
moath cf October this year the tramways, both at Cape 
Town and Port Elizabeth, had established a record, as for 
that month they received no less than £14,635, whereas the 
highest takings hitherto recorded for any single month since the 
company had b2en established was £13,180. Of course, the situation 
existing at the present time, both in Caps Town and Port Elizabeth, 
was very favourable for passenger traffic on their lines, bat he did 
not think there was any reason to anticipate for South Africa gene- 
rally anything but marked prosperity and advancement. As regarded 
the action now ding between the Eastern Telegraph Company 
and themselves, it was impossible for him to say much regarding a 
case that was still sub judice. He might, however, state that the 
directors believed they had a complete answer to the extravagant 
claim for damages which the Eastern Telegraph Oompany had 
brought against them. They were conscious of having done every- 
thing they possibly could in order to avoid litigation, aud they were 
informed that in America, where very similar cases had be2n tried, 
in no single instance had a verdict been given against the tramway 
companies. They bad taken every step necessary to ensure their case 
being properly represented, and they awaited with confidence the 
decision that would be given. 

Vice-Admiral ManxHam seconded the motion. 

The CHarrman, in answer to a SHAREHOLDER, said that the 
Eastern Telegraph Oompany’s claim was for damages, based on the 
allegation that the action of their electrical tramways disturbed the 
action of their cables. 

The report was then adopted. 

The directors and auditors having been re-elected the proceedings 
terminated wih a vote of thanks to the chairman for presiding. 


Electric Street Car Syndicate. 


Tue annual meeting of this syndicate was held last week at the 
works of the syndicate in Withersfield Road, Wolverhamptor. The 
chair was occupied by Mr. Thomas Parker, J.P. The proceedings 
were of a purely routine and private character, and passed off satis- 
factorily. The syndicate, it is stated, is initiating a new method of 
working tramways, a system which it is claimed has great promise 
for the fature. The company is also in an excellent position to 
supply electric motor cars. 


Prospectus. 


Tue list of applications closed yesterday in the English Electric 
Manufacturing Company, Limited, which has bsen offering for public 
subscription £125,000 44 per cent. first mortg:ge debenture, and 
$7,000 £5 6 per cent, cumulative preference shares. The total share 
capital of the concern is £385,000 (40,000 ordinary, and 37,000 
= all £5 shares). The whole of the ordinary shares are 

ued to the vendors in part payment of the purchase money. The 
undertaking and works of the company are referred to on another page 
of this issue, from which it will be seen that there is great scope for 
the company’s operations in traction work. The whole of the 
detentures mentioned above are to bs reserved for working capital. 
The prospectus gives particulars of the agreements entered into with 
8. H. Saort, the Equipment Syndicate, Limited, Dick, Kerr & Oo., and 
others, quotes facts and figures showing the amount of work in hand 
and in prospect, details the capacity of the works, and prints a report 
by Mr. ee peo Sellon, of Westminster, and Mr. William Wilson, 
surveyor and valuer, Manchester, stating the value of the property to 
be acquired from the Equipment Syndicate (who are the promoters 
and vendors) is £306,805. The directors, are:—Richard Henry 
Preatwich (director Blackpool and Fleetwood Tramroad Company), 
Manchester, chairman; George Flett, 110, Cannon Street, London, 
E.C.; John Kerr, 94, George Street, Edinburgh; Thomas Dewhurst 

i , Booth Street, Piccadilly, Manchester; George Richardson 
chairman North Metropolitan Tramways), London; Sidney H. 

hort, 110, Cannon Street, London, E.C. (technical director). The 
vw (pro tem) is Mr. Fredk. Orimes, 13, Spring Gardens, 

.cheater. 


Venezuela Telephone and Electrical Appliances 
Company, Limited. 


On Thursday last week a meeting of this company was held at 28, 
Victoria Street, 8.W., Sir Douglas Fox presiding. 

The CHainman said that fair progress had been made with the 
company’s business during the year. Good relations had been main- 
tained with the Central Government and the municipalities of the 
various towns with which they were connected. There had been very 
few complaints in regard to the working «f the telephonic system. 
The company had been pa:sing through rather troublous times, the 
trade of Venezaela having been|bad owing to the low prices of coffee, 
and other circumstances. For the year ended June 30th last, the 
accounts showed a profit of £9,079, excluding £699 brought forward. 
After providing fur the interest on the first and second debentures, 
&c., and the dividend on the preference shares, there remained 
£4,532. Out of this sum the directors recommended a dividend on 


bad received very valuable information and suggestions from them. gale 
The plans were nearly all prepared. He (the speaker) on readi Beets ae 
the reports, came to the conclusion that ultimately the power wold By hs, 
be produced by means of gas engines, but they must not experiment. aa = 
"| They had not had sufficient experience of the working of large gas ee 
engines at present. They had been at work at Brunner Mond’s, and in ee 
the Westinghouse Company’s works, but they had not been suffisiently a3 e 
experimented upon to warrant the company using them as a source of a 
supply at first. The board was having experiments made, and when = 
they came to fature extensions gas engines would no doubt be adopted. j ae 
The reason that gas would be cheaper than steam power was the ae 
nature of the water supply at Kalgoorlie. The water was very largely ee 
from the impregnated with salt, and if used for condersing engines p Boa was ee 
ry out the a very large expenditure in —— for that purpose. In cooling coat 
LP, were gas engines, they could use the water without any condensation, i S a 
nese were and get a very much more economical rate cf Bie Fong He (the et 
plicity of chairman) believed that with the use of gas engines they could es 
lency, has save on annual expenditure something like £30,000 a year. The ins ee 
on a large experiments being made were not at the company’s expense, ag 
current but it was necessary that the system should be thoroughly investi- 
sely built ied for the future. At present they were contemplating putting ae 
wn 4,000 Hp. plant, and they hoped that would be got to work in a 
dition of the course of a year, but the details of the plans had had to be con- ; oe 
ia-percha, siderably modified from those origisally placed before the directors 3 ae 
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the ordinary shares at the rate of 2 per cent. per annum, which 
would absorb £1,400; the writing off of the expences in relation to 
the new contract, £1,103, and the transfer of £1,500 to reserve, 
leaving £531 to be carried forward. The number of subscribers in- 
creased from 2,640 to 6,691, while the capital cutlay was £1,302, 
against £1,754 during the previous financial year. The whole of the 
plant, machinery, &c., had been maintained in good working order 
and repair cut of revenue, and the ccmpany’s position was gradually 
becoming consolidated, so that better results might be hoped for in 
the future. 
The report was adopted. 


Southern Electrical Installation and Wiring 
Company. 

Tue statutory meeting of this company was held on Friday at 
Hastings, Captain Colvile presiding. The CHargMan, in his speech, 
said that the directors bad completed the purchase of the businesses, 
and bad had the accounts for the first three months of the company’s 
working gone through by the company’s professional auditor. He 
was glad to be able to tell them, as they would be glad to hear, that 
the books showed a ceneiderable margin of profit. They had between 
80 to 40 shareholders, who had taken up 1,855 preference and 3,493 
ordinary shares. Application for free wiring concessions had been 
made in a neighbouring town, but the matter was not yet settled. 


The Electric and General Investment Company, 
Limited —The directors bave declared an interim dividend of 10 
per cent. on the capital paid up on the ordinary shares of the com- 
pany, being 2s. per cent., less income-tax. The dividend is for the 
six months ended the 30th ult., ard will be payable on the 20th inst. 
to those shareholders registered on the books of the company on 
November 30th, 1899. 


Brazilian Submarine Telegraph Company, Limited. 
—The directors have declared an interim dividend of 3s. per share, 
or at tbe rate of 6 per cent. per annum, free of income-tax, for the 
quarter ended September 30th last, and payable on December 21st. 
The transfer bocke of this company will be closed from December 
14th to 20th, both days inclusive. 


Stock Exchange Notices—The Stock Exchange Com- 
mittee have appointed special settling days as under :—Wednes- 
day, December 18th—New General Traction Company, Limited— 
Forther issue of 20,000 6 per cent. cumulative preference shares cf 
£5 each, fally paid, Nos. 54,001 to 74,000. 

British Columbia Electric Railway Company, 
Limited.—An interim dividend at 4 percent. per annum (tax free) 
bas been declared on the ordinary shares for the six months to 
September 30th. 

British Electric Traction Company.—The letters of 
allotment in respect of the issue of 20,000 preference sheres have 
been issued. 

The Electric Lighting and Traction Company of 
Australia, Limited.—The first ordinary general meeting of this 
ne will be held at Winchester House on Monday, 11th inst., at 

.0 noon, 


TRAFFIO RECEIPTS. 


1 and Fleetwood Tramroad Company.—The receipts for the week 
ending December 2nd, 1899, were £161 16s, 0d.: December 2nd, 1898, 
£143 8s, 8d.; aggregate for half-year to date, £19,737 18s. 04. 


The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending December Ist, 1899, were £2,696 lle, 104.; corresponding 
perio’, 1898, £2,478 5s, 0d.; increase, £218 6s, 10d, 


The City and South London Railway Company.—The receipts for the week 
ending December 8rd, 1899, were £1,053; December 4th, 1898, £1,119; 
decrease £66. Total receipts for half-year, 1899, £22,540; total receipts 
corresponding period, 1898, £22,636; decrease, £96, Miles open, 8}. 


e Dover Corporation Tramways.—The receipts for the 
December 2nd, 1899, were £154 103. 8d.; December he 
£140 lds, 4d.; inorease, £18 15s, 11d. ‘Total receipts to date, 1899, 
£9,462 148, 24.; corresponding —, 1898, £7,927 2s. 2d.; increase, £1,535 
12s, 0d. Miles of open, 1899, 8; 1898, 8. Car miles run, 1899, 4,783; 
1898, 4,222. Number of cars, 1899, 11; 1898, 11, 
The Dublin United Tramways Company.—The recei for the week ending 
Friday, December Ist, 1899, were as follows:—D,. U. T. Co., horse cars, 
£172 14s. 1d.; ditto, electric oars, £2,753 14s, 24.; D. 8. D. Co., electric cars, 
£665 63. 6d.; total, £8591 148, 9d.; corresponding week last year+D. U.T, 
Co., horse cars, £1,891 9s. 0d.; ditto, electric oars, £498 5s, 94.; D.8. D. Co, 
electric cars, £497 7». 8d.; total, £2,887 Qs, 5d.; increase, 4704 12s, 4d. 
gate to date, 492,833 8s. 7d.; aggregate to date last year, £88,186 
4s, 1d.; increase to date, £4,697 4s.6a. Worked:—The mileage open is 89 
miles —— miles by horses, as against 16 miles electrically, 
and 26 miles by horses, for the corresponding period last year, 


The Halifax Corporation Tramways. — The receipts for the week ending 
December 8rd, 1899, were £576; December 7th, 1898, £236; Increase, 
£840. Number of cars, 1899, 28; 1898, 10. Total receipts to date, from 
April Ist, 1899, £21,196; 1898, from June 29th, 1898, £6,067. Miles of track 
open, 12; 1898, 84. Car miles run, 12,024; 1898, 4,084. 

The Liv 1 Overbead Railway Company.—The receipts for the week endir 

_ December 8rd, 1899, amounted to 21.187; corresponding week last yen 
£1,317 ; increase, £430. 

The South Staffordshire Tramways Company.—The receipts for week ending 
December Ist, 1899, were £701 %s. 74.; December 2nd, 1898, £610 14s, 8a, ; 
aggregate receipts for 48 weeks £81,990 10s, 11d. 1898, £30,849 16s, 4d. 


STOCKS AND SHARES. 


Wednesday Evening, 

AGaIN our report has to tell of the downward path pursued by 
electrical stocks and shares. The changes are, however, few and 
unimportant, except as regards two or three stocks, and, on the 
whole, the market has up to the present escaped lightly under the 
wave of depression that is threatening other departments of the 
Stock Exchange. Dear money is at the root of the trouble, and 
apprehensions with regard to the Bank rate are causing anxiety in 
every direction. Investment and speculation both lie dormant under 
the dark horizon, nor is it likely that business will return to any 
appreciable extent until after the new year, when there may be leas 
difficulty in the money ma: ket. 

In the supply section there is a widening in the quotation for City 
of Londons, which gives them an air of being } up, but the improve. 
ment is more nominal than real. It is interesting to note, in these 
days of new developments, that the City Company has the power of 
ist u'ng another £200,000 worth of ordinary share capital, while it, 
great rival, the Charing Cross and Strand, would have to appeal to 
Parliament before raising fresh money, as its authorised powers have 
all been exercised. The Metropolitan Company has a further 15,000 
ehares of £10 each in reserve, besides Dabenture Stock to the amount 
cf £30,000. “ Mets.” are a weak market, and it is feared that the 
enterprising Marylebone Vestry may introduce a fresh element of 
discord into the protracted negotiations now going on between itself 
and the company by allowing a competitor to enter the parish. The 
proposal is down on the minutes of the Vestry, together with another 
which suggests the purchase of the company’s interests in Maryle- 
bone, which, by the way, the company valuesat the sum of £933,211! 

S-:uth Londons are now fully paid, and the fact that there is no 
liability upon them may help to keep the price steadier than it has 
hitherto been. Westminsters are a dull spot and have lost another 
10s., making £1 within the last fortnight. Blackheath and Greenwich 
are ? to 1, and Aron Meter are { ex the dividend of 734. 

Welsbach Incandescent stocks are receiving some attention upon the 
reported perfecting of the company’s invention for applying the 
system to electric lights as well as gas. The advantages claimed 
comprise much greater economy in Lurning, much greater power in 
illuminating, and the others connected with the familiar gas lighting 
arrangement, If the new invention proves practicable, it will result ina 
nice little bonus falling to Welsbach stcckholders, whose spirits have 
lately moved downwards as the stocks fel! day after day. The 
Ordinary stock now stands at 64 and the 5 per cent. Preference at 73, 
the latter appearing to be the more desirable investment. 

The telegraph market shows most fall on the week of any of the 
electrical sections. Eastern Ordinary has shed a brace of points, the 
Preference and Debentures stocks one each. ‘ Chinas” are also 
weaker, both as regards the shares and Debenture stock, the continual 
delay on the wires and the strict Press censorship are causing a good 
deal of disappointment to a market which has only lately recovered 
from a severe blow. Moreover, Hastern stock is being sold by 
“bulls,” who bought in anticipation of the company doing a roaring 
business overthe war, and who are getting weary of the constant 
“ pin-pricks” to which their company is subjected. Dear money 
also operates powerfully in the stcck’s disfavour. The Anglo group 
is also dull and flat, due to the money scare that is agitating Wall 
Street. Submarine Oables Trust is down a point, holders of the o!d 
selling their stock in order to take up the new issue. West India and 
Panama are qucted ¢x-dividend, but so far from recovering the 
amounts, the Ordinary and Preference have suffered to the extent of 
2s. and 4s. respectively. 

Traction descriptions are mainly remarkable for a sharp drop in City 
and South London stock, for which a small selling order was respon- 
sible, in a dull market. British Electric Traction keep steady with no 
particular feature. The new issue of Preference shares wassubscribed 
several times over, but the market wants to know how the allotments 
were worked out, some people having apparently got 5 per cent. 
more than others. The premium on the new issue is about 15s. per 
share. The tramway traffics were irregular, but the increase of 
£749, reported by the Buenos Ayres and Belgrano, had a stimu- 
lating effect upon business in the shares, the price advancing to 5}. 
Barcelonas have been done at 134, and there is no move to report in 
Anglo-Argentine, which remain at 4. Blackpool and Fleetwood 
‘shares are 18, and there is a talk of a new system of electrical trams 
all over South Lancashire. Oidham, Ashton & Hyde’s are quoted ia 
the Manchester list :—Ordinary, 19—19}, and Pref -:rence, 107—1(; ; 
= = and District Preference are in the Birmingham 

at 6—6}. 

There are several new companies now before the public, and we 
must congratulate the promoters upon their bravery in attempting to 
launch fresh ventures at a time like the present, The market bas 
taken very little interest in them. The American Government’s pro- 
posal to lay a new cable to the Far Hast is not taken very seriously, 
and its effect upon the ‘existing companies has scarcely been dis- 
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SHARE LIST OF ELECTRICAL COMPANIES—Oontinued.  - 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Dividends for 
NAME, the last three years. 


1896. | 1897. 
Aluminium ‘‘ A” shares, Nos. 1—60,000 ... 10 % 
Do. 4} % 1st Mort. Deb. Stock Red. 
British Electric 
Do. Cum. Pref. 80,001—60,000 
Do. do. 4 Perpetual Debenture Stock . 
Insulated Wire Ord., Nos. 1 to 40,000... 
do. 6 % Cum. Pref. Nos. 1 to 27,500 ... 
Brush Bleol. Enging., Ord., 1 t0 90,000... 

Do. do Non-cum. 6% Pref., 1 to 90,000 
| % Perp. Deb. Stock cos 
+ % 2nd Deb. Stock Red. ... 
ion shares, Nos. 1—20,000 . 

5 % Cum. Pref. 
& 4% % lst Mort. Deb. Stock Red. 
Central London Railway, Ord. Shares 
Do. do 
Do. 


Do. 
0001 ~ and South London Railway 
do. Ord. shares, Nos. 22,501 to 60, 00 
Crompton & Go, Nos. 1 to 82,098 .. 
5% 1st Mort. Reg. Debs., 1 to 900 of } 
£100, and 901 to 11,000 of £50 Red. 
El. Lgt., “A” shares, £3 pd. 1t099,261 
do. do. ‘*A” Shares, 01—017,189 
De 0. do. do. 4 % Deb. Stock Red. ... 
Blectric Construction, 1 to 112,100 ... 2S 
Do. do. 7 % Cum. Pref., 1 to 25,000 
Do. do. 4% Perp. 1st Mort. Deb. Btock . 
Elmore’s Patent Copper Depositing, 1 to 70,000 ... 
Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 
Henley’s (W. T.) Telegraph Works, Ord. . eos 
do. 44% Pref. ... 
do. 44 Mort. Deb. Stock... 
Indie Rubber, Guite-Percha and Works 
Do. do. do. 1st Mort. Debs. 
{Liverpool Overhead Railway, 
Do. do. Pref., £10 paid 
Telegraph Construction and Maintenance ... _... 
Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1909 ; 
Manufacturing, Ord. Nos. 6,601 to 20,000... 
do. Prf. Nos. 6,601 ‘to 20,000 52 
Waterloo and City Railway, Ord. Stock 8 1024 


+ Quotati Liverpool Stock a Unless otherwise all shares are 
or year consisting of the latter part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 

*Birmingham Blectric Supply, Ordinary £5 (fully paid) 8—10. Kensington and Knightsbridge Electric Lighting, Ordinary Shares 
Brompton and Kensington, 44% aren ae of £100, te £5 (fully paid) 12—13; Ist Preference Cumulative 6%, £5 
National Electric Free Wiring, 10s. paid, 5s.—7s. aay ‘mom aoe Debentures, 104—107. Dividend, 1898, 
Oldham, Ashton, and Hyde ~~ Ord., 19—19}. : on Ordinary Shares 

Do. do. f., 10f—103. Kidderminster and District Electric, Pref., 6—64 xd. 
Smithfield Market Electric, Sg *T. Parker, £10 (fully paid), 183. 

* From Birmingham Share List. Bank rate of discount 6 per cent. (November 30th, 1899). 


MARKET QUOTATIONS, Wednesday, December 6th. 
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APPLICATIONS TO PARLIAMENT FOR ELECTRICAL POWERS. 


(Concluded from page 878.) 


Tus following particulars are intended to supplement those which appeared in our last issue :— 


(a) Exzcraic 


Name of placs or town. 


Description of powers. 


Authority promoting. 


Freshwater and nates Brightatone, Brook, Calbourne, 


(I.W.) Sh "Bhailfieet, Thorley, Totland, Yarmouth 
Llanrwet | Blectric lighting of Llanrwst and Trefriw 
Ogmore Valley 
Ormesby eee eee eee eee eee eee 
eee of of O 
Oswes' ese Purchase undertaking Oswestry 

Limited ; revocation of 


Redcar 
Shildon and East Thickley 


Cobham, Stoke-d’Abernon, and By fleet 
Electric lighting of Rotherfield. Baxted and “Mayfield ‘parishes 


(Sussex) 
Freshwater, Mottistone, Newtown, 


“Hlectric Lightiog and Power 


Urban District Council 
Council 

Corporation 

Urban District Council 

Urban District 
Cobham Gas Compan 

Uckfield Rural District Council 


Freshwater and Totland Electricity 
Supply Company 


Sapp] 

wat ty Su Com 

Urban District Counci 

Ogmore Valley Bie Light and Power 
Supply Compan 

Ogmore Valley El Electric Light and Power 
Supply Company 

Urban District Council 

Urban District Council 

Council 


Corporation 

Isle of Thanet Electric Tramway and 
Lighting Company 

Urban District Council 

Urban District Oourcil 


(0) Exxoraio Traction (Tramways, Railways, and Light Railways). 


| 
Ashton-under-Lyme Construct and work tramways, electricity, 4-f¢.84-in. gauge, janctions | Corporation 
with the Oldkam, Ashton, and District lines, and | 
with Manchester 's system 
Bootle ... | New tramways, electrical working, &c. | Corporation 
Camborne and Redrath ... Tramways, 3-ft. 6-in, electrical working, generating stations, and | Urban Electric Supply Company 
purchase of power from other companies 
Cheltenham and District... Light railway extension ... T. Nevins, of New Jersey, U.8.A., and 
22, James Street, London 
Cinque Ports ... vas Se railways for connecting a number of towns and districts, | David Cook, promoter; J. T. Rossiter, 
(See Execrrican Ravimw, page 887, Dscem- ; and Mark Parker, resident 
1st, 1899.) 
County of Hertford Light railways ... a aes el <4 County Council and Metropolitan Tram- 
ways and Omnibus Company 
Dewsbury... «. | New tramways, electrical working, &c. Corporation 
Garston .. | New tramways, electrical working, &c. Garston District Tramways Company 
Gloucester and District... Light railways, within the City ~— County of Gloucester, electrical City of Gloucester Tramways Company 
powers 
Gorton | New tramways, Uxzban District Council 
Hereford (County of) —... | Light railways .. = oa County Council and the Metropolitan 
Tramways and Omnibus Company 
Hall aes .. | Construction and working of additional electric tramways and | Corporation 
purchase of Drypool and Marfleet Steam Tramways 
Kearsley ak .. | Various tramway powers, new lines, — working esertits &c. | Urban District Oc une 
Lianelly and District ... | Light railways in the County of Carmarthen _... Llanelly and District 1 Electric Lighting 
and Traction Company 
Mansfield and District Light railways .. na J. fee J. Lewis, W. J. Kershaw, and 
ers 
Plymouth .... | Construction and voting of additional electric tramways... Corporation 
Radcliffe aa .. | Constraction and working of electric tramways, 4-ft. 8}-in. ... Urban District Couacil 
St.Helens... | New tramways, electrical working, &c. Corporation 
Southampton ... con se yg of new and reconstruction of old lines for electrical | Corporation 
workin 
Surbiton sea New nae electrical working, &c. Urban District Council 
Taunton oh Construct and work electric tramways and supply of current for Corporation 
power for — and private purposes 
Wakefield and District ... | Light railways .. os soa as ay omeee by J. Fell, J. J. Git- 
gs, E. Horton, W. J. Kershaw, and 
Warrington... | Construction and working of electric 4-ft. in. Corporation 
West . | Light railways extensions . + Hartlepool Electric Tramways Company 
Whitefield ... | New tramways, electrical working, &c. Urban District Council 
Wigan .. | Construction of 3-ft. 6-in. gauge tramways, and electrical working Corporation 
Wotton- -under-Edge Light railways in the County of Gloucester ose Railway Developments, Limited 


The Cork Electric (Blackrcck extension) Trams, and the Shannon 


Parliament, The number of plans de 
year for the session of 1899 was:— 


ited by November 30th la®* 
ways, 60; tramways, 16; and 


water and electric power scheme are also down in the list. 
Other light railway orders are being applied for (but. the motive 
power is not indicated) respecting Hast Sussex ; Brid , Stowey 


and Stogursey; New Romney and Hythe; Brackan ill; East and 
West Yorkshire Union Railways; Warrington and Northwich. 

We read in the Zimes that November 30th was the final day for 
the deposit of plans and other documents at the Private Bill effice 
in co ensuing session of 


connection with local Bills in promotion for the 


miscellaneous (including water, gas, navigation, ‘and yr Council 
Bills), 98; general provisional orders, 77; and electric lighting pro- 
visional orders, 114; or a total of 365. The deposits this year for 
the session of 1900 were :—Railways, 50; tramways, 32; and mis- 
cellaneous, 97; general provisional rr 133; and electric lighting 
prvvisional o:ders, 109; or a total of 421 
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TESTS OF RAIL BONDS. 


Ar the American Street Railway Association Exhibition in. Obi 

in October last some electrical tests cf the Edison-Brown rail 

were made in the presence of prominent railway men. Some 
particulars of the tests are furnished to us by Mr. Harold P. Brown, 
cf New York, as follows:— 


“* Joint of 80-lb. tee rail unbonded, connected in series with a joint : 


of 70-1b. tee rail having one Edison-Brown solid copper bond under 
each angle plate. 

“With a current of 2,000 amperes through the 80-lb. joint ths 
drop was ‘423 volt. As a bond could not be put in the proper 
place and removed quickly enough for purposes of demonstration, 
contact spots were amalgamated on the top of each rail at inner ends. 
A No. 0000 solid copper bond was then laid upon these amalgamated 
spots so as to bridge the joint. The drop with 2,000 amperes was 
‘018 volt; the drop of 1 inch of this rail with the same current 
was 00223 volt. The bond merely Jaid on top of the rail held in 
contact by nothing but its own weight, was equal in reeistance to but 
8} inches of rail. 

“The drop on 70-lb. tee rail joint with 2,000 amperes through the 
joint and bonds was 01946 volt, 

“ With an extra bond laid on top of this rail, the drop with same 
current was reduced to ‘00762 volt. And with 2,000 amperes the 
drop in 1 inch of this rail was 00286 volt; the resistance of the 
bond was therefore equal to that of 7 inches of rail. As there were 
no track tools at hand this joint was made up with a 14-inch monkey 
wrench, and was therefore not as tight as it should have been for 
eervice. However, the showing is simply beyond the reach of any 
other copper bond. 

“Two of the leading typesjof copper bonds were sent in for test by 
one of the Chicago railways under the eame conditions; both being 
the No. 0000 size and applied in the proper manner to the rails. The 
loss on one with 1,000 amperes was °425 volt; and with 2,000 
amperes ‘75 volt. With the other bond the drop was ‘22 and ‘37 
volt. In each case the bond became red hot in the short time 
requi-ed to make the teat.” 

We are informed that Mr.O. E. Sergeant, general manager of the 
Boston Elevated Railroad, sta'es that tests recently made on Edison- 
Brown bonds show exactly the same low drop as when put in during 
May and June, 1898. 

“The same make of bond was put in on October 28th, 1896, 
between expansion joints of the Metropolitan West Side Elevated 
Railway in Chicago, and there showed a drop of ‘0010 to ‘0016 volt. 
When measured ur der the same conditions on October 24th, 1899, it 
is stated that the drop was 0010 to ‘00122 volt. 

“ These tests were made in presence of Mr. M. M. Scott, electrical 

‘ engineer of the road.” 

Other teats have been made and are reported to us as follows :— 

Test made in presence of officials of the Chicago-Edison Company, in man- 
hole on Adams Street, near Adams Street station of Chicago-Edison Company, 
on Edison tube across joint contacts draw-filed and bolted, through extension 
strips. Temperature 18°C. October 24nd, 1899. Drop taken with Weston 
nillivoltmeter reading ‘00002 per degree. Average of 10 readings, °005464 volt. 
Average current 1,800 amperes. Time 10.55 to 10.67 a.m. : 

Drop across same joint with contacts amalgamated and treated with Edison- 
Brown plastic alloy. Average of nine readings, ‘00863 volt. Average current 
1,740 amperes. Time 11.26 to 11.29 a.m. 

Similar tests on tubeNo. 13 in Chicago-Edison Company’s subway near Chi 
River. Ordinary bolted contact. Average of seven readings, °00462 wn. 
Average current 1,800 amperes. Time 3.06 to 8.08 p.m. 

Same joint on tube No. 13 with contacts ama'gamated and treated with Edison- 
Brown plastic alloy. Average of seven readings, ‘00821 volt. Average current 
1,730 amperes. Time 5.47 to 5.49 p.m. 

‘Tests on next joint east of above joint in tube No. 13in subway; ordinary bolted 
contact. Average of seven readings, 48 volt. Average current 1,800 
amperes. Time 3.23 to 8.25 p.m. 

Drop across same joints with contacts on ee and treated with Edison- 
Brown plastic _— Average of seven readings, ‘00303 volt. Current 1,780 
amperes, Time 5.47 to 5.50 p.m. 

Drop on one extension strip of flexible laminated sheet copper connecti 
above conductors. Average of 16 readings, 00268 volt, Average current 2,000 
amperes. Time 38.16 p.m. 

Drop across hot switch in Edison Company’s power louse with current of 
540 amperes, °0176 volt. 

p with same current after one-quarter of the contact surface was amal- 
gamated and coated with Edison-Brown plastic alloy, ‘00168 volt. 


NEW ELECTRICAL WORKS AT PRESTON. 


THERE are strong evidences that great effort is being made to enable 
the supply of home-manufactured electric traction plant and material 
to keep pace with the demand. It is in connection with this very 
laudable object that we hail with satief ction the completion of a very 
important electrical works in the Preston district. These works 
derive much importance from the fact that they are claimed to be by 
far the largest in Great Britain devoted to the manufacture of elec- 
trical apparatus. We refer to the factories of the Erglish Electrical 
Manufacturing Company, whose prospectus has this week bzen before 
the public. The works are equipped with machinery and tools 
neceseaty for the manufacture of electrical machinery—more particu- 
larly tramway and railway equipment apparatus—on a large scale. 
Oae point of sp<cial interest‘in connection with the undertaking is 
the question of labour. It is interesting to learn that, although when 
the works are in fall running the employés will number 3,500 men, 
there is no great difficulty anticipated in finding the labour required. 
The experience ¢f the kindred undertaking under the same auspices 
—the Electric Railway and Tramway Works, Limited— 
whic), within six months, has reached its full output of 13 tramcars 
pert week, and which for this employs some 500 men, goes to show 


that with , well lighted and comfortable shops, joined with fair 
treatment and liberal scales of payment, the British workman is 
capable, if he so incline, of meeting his American competitor both as 
to the quality of his work and ability to tara it ou'. 

As part of the new Preston undertaking, there is now in hand the 
erection of some 250 workmen’s cottages on an excellent site in the 
immediate neighbourhood of the works, and this number will rapidly 
be added to during the course of next year. 

The works of the English Electrical Manufacturing Company will 
be in full operation by the end of next month (January, 1900), 
They will commence with the production of electrical traction equip- 
ment at the rate of 3,000 tramway motors, and 50,000 Kw. capacity 
in generators psr annum. The erection of the works has been carried 
on with noteworthy rapidity, for the first excavation for the founda- 
tions was made in Jane last; by December 31st of this year ths 
buildings will all be completed, and the machiaery throughout in 
place. It is hoped that delivery of finished motors and controllers 
will commance by March Ist next. If these hopes are fulfilled the 
whole undertaking, from laying the foundation stone to actual turning 
out of work, will hava occupied only nine months. 

The factories are situated in Strand Road, Preston, where 104 acres 
of land has ben secured from the Preston@orporation. Ia addition 
to electric traction equipments, the works will devote special atten- 
tion to the manufacture of the larger unifs—both for alternating and 
direct currents—for electric lighting and transmission of power. The 
facilities provided in the shops will enable the company to build 
motors of any required siz2, electric locomotives up to 100 tons in 
weight, and generators with a capacity of 10,000 # Pp. each. 

The equipments of the machine shops, foundry and power house, 
are, of course, of the most efficient and up-to-date character. All the 
machine tools and appliances are arranged to be drivan, either indi- 
vidually or in groups, by electric motors ranging in capacity from 
5to100 HP. The main line shafts will bs driven by 10 slow-speed 
P. motors. 

As to the present position of the order books, we are informed that 
already orders hava received through Messrs. Dick, Kerr & Co., 
Limited, for over 2,000 tramway motors to bs manufactured during 
next year, as well as for a considerable number of generators. This 
fact, in itself, shows the room which exists for an undertaking of this 
character. Amongst these orders are numbered 4CO motors for the 
Corporation of Liverpool, 200 motors for the British Electric Traction 
Company, and also orders for the motors required for the tramways 
of the Corporation of Sunderland, the Oorporation of Dandee, the 

ration of Southport, the bay East Ham, the Corpo- 
ration of Leeds, the Grimsby and Cleethorpes tramways, &c. 

An order of particular significance which the works have received 
through Messrs. Dick, Kerr & Oo, Limited, is one from Franca for 
800 motors for general distribution throughout the Continent of 
Europe. This is the first occasion on which so important an order 
for electric traction apparatus has been placed with any British 
manufacturer, and we have no doubt that the Preston works will play 
an important part amongst the great electrical manufacturing con- 
cerns of the world. 

The works have the advantage of the knowledge and long experi- 
ence of Prof. Sidney H. Short, whose reputation in the States is 
well known to readers of the Exzcrrican Review. 

That the undertaking will be ran on a combination of the most 
modern American and English methods and practice without 
saying, and we wish the English Electrical Manufacturing Company 
a saccessful carear. 


LONDON COUNTY COUNCIL AND ELEC- 
TRIO LIGHTING LOANS. 


Ar last week's meeting the Council decided to sanction the borrowing 
by the Islington Vestry of £7,689 to defray the cost of providing 
street arc lamps and lamp columns. 


Disrors as To Loans. 


The Finance Committee reported that the Islington Vestry had 
applied for sanction to borrow £13,200 for the provision of 
additional plant at the Eden Grove station. The information 
supplied with the application, and on a subsequent occasion, was not 
sufficiently detailed to enable the Committee to jadge whether the 


. cost was fair and reasonable, and they had therefore directed the 


Comptroller to apply for further details. To this request the Vestry 
replied through their clerk that they had given every particular 
which could reasonably be asked for and added :— 

That the estimates have been prepared by the Vestry’s electrical engineer, and 
approved by its Electric Lighting Committee, and that my Vestry having 
perfect confidence in the judgment of both deems it inconsistent with its 
position as electric lighting. undertakers for the ish, to recognise the claim 
of the Council's officials to be supplied with the details in question. 

It was further stated by the Finance Committee that the Islington 
Vestry had for some time past been questioning the right of the 
Ocuncil to satisfy itself, before sanctioning the borrowing of money 
by local authorities, as to the legality and reasorableness of the pro- 
posed expenditure. The Courcil, following the practice <f the late 
Met:opolitan Board of Works, had always held the opinion that it 
was its duty, as the sanctioning authority, to consider those points, 
and that practice, which had never been questioned by the other local 
authorities in London, was in conformity with that of the Lccal 
Government Board when dealing with applications from other local 
authorities throughout the kingdom for sanction to the raising of 
loans. In view of the opinion expressed in the letter from the 
vestry referred to above, and of tke practical refusal to supply the 
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details asked for, the Committee recommended the Council to inform 
the Islington Vestry that until the required were sup- 
plied, the Council would be unable to arrive at a decision upon the 
spplication to borrow £13,200. Mr. A. M. Tonnancey aeked the chair- 
man of the Committee to take back the recommendation for further 
consideration. Dr. Narren said that the question at issue was a 


_.—matter of principle which the Council should not pass over 
* without serious consideration. It was the duty of the Council 


to sanction a number of loans, probably nine-tenths cf the 
loans required by the local authorities in London, snd they 
must be satisfied that the manner in which the money was to be 
expended was economical and for the districts concerned. The 
Council’s engineer had advised the Committee that the method 
proposed by the Islington Vestry was not fully explained, and the 
Committee had only adopted the usual course. It was, however, 
contended by the Vestry that if the Council was satisfied that the 
former had power to borrow the money it ought to give its sanction, 
that it ought not to fix the rate of interest or the period of repay- 
ment, and that it ought not to institute an inquiry as to whether the 
Vestry was spepding its money economically. Next year there would 
be a right of ap of the local authorities to the Local Government 
Board in cases where the Council refused to sanction loans, and the 
Board might then make rules dealing with the question. The speaker 
proposed, therefore, that the recommendation should be referred back 
tothe Committee so that the subject might receive further considera- 
tion. Mr. T. B. Wrxtams, in seconding the amendment, submitted 
that the Council should be fully informed of the points of difference 
between the Finance Oommittee and the Vestry. There was no 
information in the report to serve asa guide to the members, and he 
thought some details should be presented to the Council before an 
expression of opinion on the matter was given. Mr. Howett J. 
WILLIAMS £ d that as the chairman of the Finance Committee 
had expressed bis readiness to take back the report, the mover of the 
amendment should withdraw his proposal. The Islington oe 
desired to have a friendly conference with the Committee in regar 
to the matter. 

Mr. W. W. Broo, chairman of the Finance Committee stated that 
he was prepared to withdraw the report forthe purpose of having a 
conference with the Islington Authority on the subject, and the 
Council decided to allow this course to be adopted. 


Exsorric Licuting or AsYrums. 


The adjourned xt of the Asylums Committee, to which re- 
ference has been le in our columns, recommended the Council to 
approve the principle of the provision of a central station for the 
supply of the light and water to the asylums to be built on 


the Horton Estate, and that the Committee should be authorised to 
bring up a scheme for the approval of the Council. Colonel Forp, 
as an amendment, proposed that the recommendation should be 
referred back to the Committee pending the issue of the report in 
regard to additional asylum accommedation. He said that the 
Cour cil was being asked to vote in the dark, there being no estimates 
submitted by the Committee. Mr. M. Bzacucnort, in seconding the 
amendment, contended that the proposal of the Committee was pre- 
mature since they did not know where the pyinciple would lead 
them. Mr. N. W. Hupparp, chairman of the Asylums Committee, 
read a letter from Mr. Clifford Smith stating that the cost of build- 
ings and plant fora central station for the supply of electricity would 
amount to £42,000, and that that sum weuld include certain provisicns 
for future extensions. As a matter of economy it would be wise for the 
Council to give the Committee authority at any rate to prepare a 
scheme for submission to the Council. 

The amendment having been rejected by a large majority, Mr. W. 
Bavow, as a further amendment: proposed that the Asylums Oom- 
mittee should be authorised to bring up a scheme for the erection of 
a central station, together with an estimate of the cost. That would 
trot, he contended, pledge the Council to the approval of the 
principle of the scheme. Mr. D. 8. Warmetow formally seconded 
the amendment which was agreed to. 


HEAT ABSORPTIVE POWER OF WATER. 


Harpy sufficient notice has, we think, been accorded to a recent 

per by Mr. CO. Holliday before the Institute of Marine Engineers. 

. Holliday dealt with the absorption of heat by water in tubes 
especially with reference to differences of temperature and 
differences of velccity. We may take it to be generally true that more 
heat will be absorbed when the difference of temperature is greater, 
snd it does not require much reasoning to arrive at a prompt colution 
of the problem as regards velocity. When water flows through a 
pipe, the molecules next the pipe are retarded by the roughness of 
the turfaces over which they pass, and we may take it for granted 
that the water column has its exterior 3 ut into a state of movement. 
The skin of the water column is held back, and the interior of the 
column in turn presented to the pipe. A solid India-rubber ring, 
rolled along a stick—an umbrella ring, for example, may be taken as 
illustrative tof the acticn that cccurs all along the length of a column 
ot water moving in a pipe. Now, if the velocity of such column be 
made great, the ring will revolve more frequently, and will 
serve fo maintain the inner surface of the pipe at a lower 
temperature by more rapidly transferr the heat from the 

pe to the interior of the water column. rolling rings ate, in 

t, alternately receiving heat at their outer circumference and 
parting with it. at their inner circumference. This inner 
Circumference in its turn is acting by friction upon the next 


of water, and in this way we may assume thata moving 
column of water consists of a numberless series of ring columns one 
inside another all in a condition of vortical rotation and transferring 
heat from without to the centre of the column. Obviously if a 
column move slowly its outer rings will be more heated, and there 
will be less difference of a to transfer and the heating 
efficiency will be reduced. . Holliday’s experiments bear out this 
reasoning. By quadrupling the flow though a pipe from 5 to 207 
cubic centimetres minute, the difference of temperature of the 
ingoing and outgoing water remained nearly the same. This means, 
of course, that the thermal units absorbed from a source of .heat of 
the same capacity in each case were nearly fourfold in the latter case. 
In a second series of experiments ranging from 92 to 845 cubic cm. 
per minute the heat supplied was varied, and the results are not very 
comparable, but in a third set with constant capacity cf gas heater 
and a flow varying from 72 to 150 cubic cm., the heat absorption 
varied from 1,095 to 2,460 thermal units per minute, the difference of 
eee of the in and outgoing water varying from 152'1 to 

Other tests proved a point of maximum absorption of heat. With 
a flow varying from 24 to 210 cb. cm., thé heat absorption varied from 
3,648 to 4,998, and the difference of temperature from 152 to 23 8, 
but there were intermediate rates of flow, namely, 118 and 160 cb. 
cm. per minute, which gave heat absorption of 5,123'5 and 5,120 thermal 
units. At both lower and higher speeds the heat absorption is less. 
All these tests were with comparatively cool water. It was next 
attempted to show effects when the flowing stream was near ebullition 
point, so as to prove if the absorption of heat by such water is the 
result of more rapid movement of the water over the surface, or cf 
some change in the quality or nature of the water, causing it to take 

heat more readily. For this purpose straight tubes were used in 
oe be of spirale, as heretofore, and longer j were employed, 80 
as to give the n area of exposure to heat. 

With an outflow of 17°5 cb. om. per minute at 211° and 212°, the 
inflow was 55°, and the difference 155 4°, showing an absorption of 
1,787 units per minute. Increasing the flow to 30 cb. cm., with 
195° to 200° outflow and 50° inflow temperature, or 1435 average 
difference, the heat absorption was 4,314, as against the 1,787 when 
the water was near the boiling point. This appears to rove any 
idza of a different physical characteristic of the water, and leaves the 
difference to the credit of the more rapid movement. Farther tests 
under the same conditions of large capacity of source of heat gave 
results, with flows varied from 36:5 to 205 cb. cm., which varied 
from 4,684 enits, through a maximum of 5,458 6 down again to a final 
2,747, the maximum occurring at a flow rate cf 106'2, and the final 
msximum of 2,747 occurring at 205 cb. cm. of flow. This last, 
occurring as it does after the 4,585 units shown for a flow of 175 
cb. cm., is very remarkable. Equality of heat absorption is the 
notable fact from 775 to 135 cb. cm. rates of flow. - 

Evidently, so far as these tests show, there is a maximum heat 
absorption at or near a flow of 100 c.c. per minute. 

It is not wise to found too much on this figure, for it mrst have a 
certain relation to the tube diameter and to the linear velccity, but it 
is interesting as fixing a point for the same conditions as to tube 
diameter and velocity of flow. Mr. Holliday finds that when steam 
is formed the results are reduced, more heat being absorbed by a flow 
of 26 43 c.c. per minute ejected at 202° from an inflow at 53° than 
was acured with a flow of 19°4 c.c. ejected at 212° with inlet at 51°. 
The heat units were 3,113°7 when steam was formed, and 3,9336 
when the boiling point was not reached—a difference of 8199 units, 
which can only be accounted for by the reduced absorption due to 
the steam and by the increase of velocity. A still farther increase of 
the flow in this last case gave cwferis paribus, a maximum heat absorp- 
tion of 6,344 units, with 1586 c.c. of flow, with a rapid drop to 
3,286°1 units, when the flow was increased still more to 1933. 
Maximum heat absorption, in the conditions of the test, seems to 
ray ee difference of the in and outgoing water 

40 to 50° F. 

It should be noted, however, that the falling off in the heat absorption 
after the critical point of maximum is ascribed by Mr. Holiiday 
to the insufficient supply of heat to meet the demands of the rapidly 
moving water. Possibly, therefore, with a larger source of heat the 
thermal absorption would continue to increase with velocity. In 
diagrammatic form the sudden drop of the heat unit curve of absorp- 
tion ia so sudden as to lend support to Mr. Holliday’s explanation, 


though the rising curve rather ts to another conclusion, for the 
curve of rise of effect is hard] steep than the curve of final drop. 
Taking the whole into Perens review, it would appear probable that 


there are velocities suitable to each siz3 of tube, and it is to be 
hoped that experiments may be made on practical tubcs of different 
sizes and materials. 

Mr. Holliday’s conclusions are that the a of heat is a 
function of the velocity of flow and the quantity of heat present in 
hn with the ty of the 
water up to acertain point which depends on ths source of heat, a 
Bunsen flame or steam jacket; that heat absorption falls off aftera 
certain velocity, which also depends on the source of heat and may 
kind of motion the water has within the tube. He 
asks very “ Does the water move rigidly at these velocities, 
and therefore fall in tive power because there is not time for 
the heat to be conducted to the inner layers of the moving column ?” 
This brings us back to the idea of the vortex rings with which we 
prefaced this article. It is probable that if this suggested rigidity of 
flow really occurs, its formation would be delayed by the use of spiral 
retarders of flat strip, with a long pitch of revolution. Such 
retarders, so called, would serve to disrupt the inner mass cf the 
moving columns of water and give a spiral. rotation, which might 
counteract the rigidity or its effects. The subject is one which is of 

eat interest, and is specially so to those imterested in water-tabe 

of the small tube variety. 
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ELECTRICITY ON WARSHIPS. 


in the Engineering Magazine Lieut. J. K. Robison 
the wastefulness of electrical engines on board ship as compared with 
engines ashore. 

It was naturally supposed that the economies of central station 
practic2 ashore could have been repeated afloat, but this has not proved 
to ba the case, and the steam consumption per unit is anything from 
55 to 100 Ibs. per 1H P.-hour. Later engines of better type are, 
it is hoped, going to run for 30 lbs., but even this is too much, and 
better engines ought certainly to be produced, an end to ba attained, 
in the author’s mind, in part when flat valves are used on low pressure 
cylinders, and leakage is thereby mvch reduced. In the United 
S:ates Navy 50-xw. sets are a maximum, and our author thinks if 
connected with the main condenser that they will run for as little as 
20 lbs. per 1 H.P.-hour, or 26 Ibs. if the exhaust be carried to a feed 
heater. When run non-condensing he estimates that 30 per cent. will 
be added to the steam consumption. Something like 9 per cent. of 
the total coal may be saved by exhaust feed heating. Hence, if 
30 per cent. cf the auxiliary plant steam exceeds 9 per cent. cf the 
total steam consumption it will pay to run condensing on the 
auxiliaries, as to which, however, we would add that.this supposes 
cold feed, and that feed heating by waste gases on shipboard 
appears toattract very little attention from marine engineers, probably 
ner a 1 complication it is supposed, we think erroneously, to 

ng abou 

Much depends on the total efficiency of conversion between the 
generating engine aud the motor shaft. Prof. Thompson gives figures 
showing 52 = cent, average under fairly good conditions. Naval 
experience has pointed to 50 per cent., and the experience of large 
commercial users of electricity shows from 40 to 50 per cent. Mr. 8. 
Dana Greene has stated recently that it may be 60 to 65 per cent. 
The author considers it fair to assume 59 per cent., namely: engine, 
86; generator, 93; line, 95; motor, 78. This assumes commutators 
in good condition all round. These efficiencies do not appear to be 
startling. They ought to be secured. In the United States Navy 

-eommutators are not in order, but would be kept so if electricity 
were largely installed. Beyond the motor the efficiency is assumed 
the same for both electrical and steam driving, an assumption 
obyiously unfair to electricity in some cases, as for example, fans 
which can be driven by an electrical motor direct in a much more 
efficient manner than by a steam engine. Butin other cases, as in a 
steam pump or an ice machine, the steam engine has the advantage 
over a geared motor. Taken all round, therefore, 59 per cent. is 
claimed to be a fair figure. Roughly, it will require 5 u.P. in the 
generator engine for 3 H.P. in the motor shaft. Steam at 26 lbs. per 
H.P.-hour implies, therefore, about 44 lbs, cf steam in auxiliary 


engines. 

This, then, is the figure with which for reasons of economy. it is 
necessary to compete, and this is 35 per cent. less than the amount of 
steam used by most modern steam auxiliaries. If auxiliaries now 
use 18 per cent. of total steam, they will in electrical work only use 
12 per cent. All the gain of the electrical system is estimated to be 
clear saving down to 15 per cent. which means that each pound of 
coal on a warship is potentially increased 3 per cent., and the steam 
consumption of. electrical auxiliaries is now reduced to such a figure 
that practically all the exhaust can be swallowed up in the feed 
heater. At any rate, 40 per cent. of the difference between 12 and 
15 per cent. will be a saving owing to the fact that more steam is 
used in the evaporating plant if the pressure is reduced to that of 
the auxiliary exhaust. 

The net saving due to electricity is thus 4:2 to 6 per cent. when 
generating engines do not exceed 26 lbs. perrHp.-hour. But other 
considerations demand attention. These are connected with the 
weight of auxiliary machinery. In a full-sized battleship the 
auxiliaries have about 1,500 H Pp. and weigh 150,000 lbs. or 100 lbs. 
per HP. . With electric motors torque must be obtained by having 
motors at least 50 per cent. atove the steam iating. This involves 
about 2,250 op. of motors, for ship motors are usually small. The 
increase of weight will be 35 tons. Of the total of 1,500 8 P. only a part 
will be run in action, say, 700 H P., many articles such as deck winches 
being cutof use. With electricity probably 1,000 & Pp. would be in use 
in action, or 1,600 at the generating engines. This implies five 
250-kw. generators, counting one as spare. This 1,250 xw. of plant 
will weigh 180 tons, so that the total electrical plant will weigh 295 
tons as against 85 tons with steam operaticn, or 34 times as mucb. 
Mr. Dana Greene gives the more optimistic figure of 24 to 3 times as 
much weight. Our author thinks 4 times will be much nearer than 
24. Even at the optimist’s figures an additional weight of 150 tons 
must be carried, an increase considerably greater than 6 per cent. of 
the 2,009 tons bunker capacity of the largest ships. Hence, to add 
6 per cent. to the potential of the coal, we must reduce its weight by 
10 per cent. and shorten the radius of action of the ship. Now, this 
is a very serious factor, and it is more. serious in the British Navy 
than in any other in some respects, for though we may possess many 
coaling stations it is wise not to depend too seriously on every one of 
these, and a battleship out of coal is in a very serious plight indeed. 

Oar author proceeds to show the value of coal endurance by citing 
U.S. Newark, disabled 800 miles north of the States of Magellan for 
lack of coal to complete 2,500 miles of a voyage between Monte Video 
and Valparaiso. Nor should the Zio de Janeiro be forgotten, which 
had to turn back on the voyage between Honolulu and Yokohama, a 
matter cf only 3,500 miles, and only succeeded in i1eaching her port 
of departure by using her cabin fittings as fuel. 

The Russian ships built by Cramps are the most modern examples 
of electrical fitting for auxiliary plant, and it will be of interest to 
watch their performance. The principal advance foreshadowed by 
Lieut. Robison is an efficient turbine engine able to maintain high 
efficiency over a wide range of power. This will save steam and 


reduce the weight of a generating set by some 40 or 50 per 

A better efficiency of conversion overall may also be auitictpated is 
the future, especially in the case of motora. With these improved 
conditions, possibly 100 tons increased weight would serve, and the 
effect on coal endurance lessened, there would be so much con. 
venience attaching to electrical operation as to render its adoption 
probable. At present, we believe, in our own Navy, hydraulic 
power holds the field; steam is so easily cooled and condensed that 
auxiliaries distant from the boiler must always be most wastefal, 
Even the wastefulness of compressed air is not so great but that 
compressed air appears to be a very formidable rival to steam. 

The author, in conclusion, points out that steam engines may be 
much improved, more especially in the line of feed heatinz from 
intermediate receivers. To-day, electricity asks in its usage more 
than it can return. Hence it is premature to force its use on board 
ship, and more especially on ships of war. Oviously the floating 
station has wide differences of conditions from a station ashore, and 
what may be an easy economy in one case is in another converted 
into a loss. Lieut, Robison’s article tak s a very broad and impartial 
view of the whole question; while not too optimistic, it is hopeful. 


NORTHERN SOCIETY OF ELECTRICAL 
ENGINEERS. 


METHODS OF SUPPRESSING ARCS IN SWITCHES, 
FUSES, &o. 


By Eanest Scort, A.M.1.0.E. 
(Read at Manchester, Tuesday, December 5th ) 


Part I1.—SwrrcHes. 


Wuen two terminals through which current is flowing are drawn 
apart, the area of contact becomes gradually less and less until just 
before connection is actually broken, the area is so small that the 


- metal vaporises. This vapour is equivalent to inserting a resistance 


between the terminals, and if there is a well-sustained voltage, then 
current is forced acrose, and the C? R loss appearing as heat in a very 
confined space, we get an arc which, unless suppressed in some way, 
will continue to feed itself by vaporising still more metal. 


Fig. 1.—Pnzumatic Brow-Ovur Swircu. 


Except under very special circumstances, to be mentioned later, 
we cannot prevent an arc forming. We can, however, suppress it 
after it has formed, and the writer proposes to discuss some of 
devices which have been devised from time to time with this object. 

Quick Break.—At a very early stage in electrical work it was found 
that, by separating two contacts at a very rapid rate, the path 
vaporised metal increased so quickly that the current was unable to 
maintain its yalue and the arc broke down, 
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Material of Contact.—Another point soon noticed was that the 
higher the melting point of the metal the less the arcing, due to the 
fact that less conducting vapcur was set free in a given time. An 
absolutely infusible metal, if such were possible, would not arc, 
neither would a metal having zero resistance; it follows, therefore, 
that switch contacts should have as low a resistance and as high a 
melting point as possible ; the low resistance of copper and the high 
fusing point of platinum, for example, as is arranged in Berend’s 
switches, which have copper contacts fitted with platinum tips to 
take the arc, Oarbon is one of the most refractory of conducting 
substances which electrical eers use, but, unfortunately, owio 
to its granular formation, a contact cannot be depended on, an 


2.—Maanet Brow-Our 


even if it could, the resistance would in most cases be too great for 
— work. The best that can be done, therefore, is to employ 
¢ as a subsidiary contact block by arranging the carbon in multiple 
with the main switch in such a way that the main contacts are 
opened first, current being thus shunted comer the carbons, which 
ve the full effect of 

arc. 

Multiplication of Breaking Points.—Other things being equal, the 
arcing which takes place between two sharp points is much less than 
that between flat surfaces. It is also found that breaking a given 
current at a number of points does not volatilise nearly so much 
metal as if all the arcing occurred at one point. This being probably 
due to the cooling effect of the larger volume of metal necessitated 
where there are a number of breaking points. Oace an arc is fairl 
established there would be, of course, no cooling effect worth men- 
tioning however large the surface. 


Fia. Brow-Ovr 


There is a limit at which a quick break, multiplication of contacts, 
the employment. of carbon, &., gives satisfaction, and with the 
increasing employment of high voltage and large powers much inge- 
nuity has been called into play. 

Pneumatic Blow-out.— As the arc is primarily the result of a stratum 
of metallic vapour reaching from one piece of metal to another, it 
pe a to stop be to the 
conducting yap ur in some , an ective method jof doi 
this is to b’ow out the pon idea was first introduced 


Thomson-Houston arc lighting machines, each machine being fitted 
with a small blower capable of giving two jets of air at about 10 lbs. 
pressure. (In some of the larger American stations an air pump and 
reservoir is laid down, capable of supplying several machines.) 

The bare idea of applying a pneumatic blow-out to a switch has 
been suggested many timer, but although such an excellent arrange- 
ment, it is only within the last year or so that it has had practical 
application, it being now used for switches for long distance trans- 
mission of power work in America. The writer got out designs for 
a high tension switch, fitted with air blow-out, as early as 1895, and 
fig. 1 shows such a switch for 2,200 volts, 75 amperes, fitted with 
loose handle and spring quick break. In being pulled into the off 

ition air is forced from the cylinder at back of marble slab, and is 
ted against the contacts by means of two fibre nozzles.® 

To Stop Arcing by Partial Vacuum.—At the central station of the 
Burgdorf-Thun, three-phase electric railway at Spiez, the switch 
contacts are so arranged that, when drawn apart, a partial vacuum is 
set up, which has the effect of shutting down the arc. The arrange- 
ment is very simple, the switch contact being driven into an ebonite 
tube, into which it fite fairly closely, and at the bottom of which 
there is the other contact. 

Magnetic Blow-out.—It was thought at one time that the magnetic 
blow-out device of Prof. Elihu Thomson had solved the trouble of 
arcing at switch contacts, but experience has shown that it has its 
limitations.; As is well known, it was originally designed for light- 
ning arresters; it was then brought into use for circuit breakers on 
tramway switchboards, but its principal application has been on ceries 
parallel controllers for tramcars. 

The a ment of a controller blow-out is shown diagram- 
matically in fig. 2. I¢ will be seen that the North and South poles of 
the magnet are so arranged, that lines of force stream right acrcs3 
the cylinder contacts, and as this distance is about 9 inches, a gocd 
deal of energy is required to produce a strong magnetic field between 


(a8 


Fig. 4.—Oonraot or Sonenorp Brow-Oor 


them. Whilst the car is in use, the magnet coil must always be kept 
in the main circuit of the trolley wire, because if it were only cut in 
just before the motorman moved his controller handle, the pole pieces 
would not be magnetised in time to blow out the arc formed between 
the segment and contact finger. There would also probably be further 
trouble, due to self-induction. It will thus be seen that k2eping th 
magnet continuously excited is a serious drawback, on a:count of 
energy being used up all tha time. A farther obvious objection is 
that owing to the confined space, the area of the magnet iron is 
limited, and thus, although the blow-out works satisfactorily up to 
the point when the magaet becomes magnetically saturated, for any 
extra large currents which have to ba taken, the magnetic field is not 
strengthened in proportion, and the blow-out thus falls short jast at 
the very time that effective tion is most sorely needed. 

Solenoia Blow-out —These drawbicks led Mr. 8. H. Short to intro- 


* Simply striking at are with a mop of cocoa-nut fibre, or other 
material that will not easily catch fire, is veryeffective. At Deptford 
- of 3,000 oP. and 10,000 volts have been repeatedly broken in 

way. 

It-may bs noted that the main switches ased on the Brooklyn elec- 
tric lighting system are fitted with an electrically controlled pneu- 
matic attachment, but the actual break is made under oil. It is 
therefore not a blow-out switch, but one in which compressed air is 
used for actually operating the switch. A similar arrangement is used 
at Niagara, and on the Pennsylvania Railroad. 

+ It is interesting to note that Mr. J. D. F. Andrews, as early as 
the year 1887, carried out experiments in which this magnetic blow- 
out idea wasused. He was endeavouring to produce a satisfactory 
alternating current rectifier, and to overcome the sparking, used 
laminated iron brushes, magnetised by means of coils weed upon 
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duce what is known as the “ solenoid blow-out controller,” in which the 
electric magnet is replaced by a number of small solenoids (one to 
each contact). Each solenoid consists of a spiral of copper ribboa 
insulated with asbestos, forming a diec about 3 inches in diameter, 
aud gths of an inch in thickness, with a hole in the centre 14 inches 
in diameter. This spical is embedded in a valcabeston partition 
placed between the contact fingers of the controller. The two ends 
of the copper ribbon are brought through the edge of the vulcabeston 
partition, as shown in fig. 3, and are connected with the adjacent 
solenoids throughout the entire length of the finger board. The 
opening in the centre of the spiral comes just opposite the contact 
of the finger with the cylinder, and it is through this that the blow- 
ing-out effect is produced. The main trolley current passes through 
these solenoids for an instant only when an arc is to be broken, this 
bsing ‘accomplished by a contact. finger and its corresponding con- 
troller segment shunting the current through the solenoids at every 
running notch of the controller. Fig. 4 shows a detail of the finger 
contact in relation to the solenoid. 

The advantages of the arrangement are :— 

1. There are no metallic pole pieces in close proximity to the 
points where the arc is formed, and consequently less danger of the 


BARREL 


Fic. Brow-our CONTROLLER aS USED ON CENTRAL 
Lonvow Ratuway. 


current being grounded. The contact fingers and segments of 
the cylinders are also quite free and open for inspection and repair. 

2. As the solenoid does not get saturated, the blow-out effect 
—— to the current whose arc is to be 


8. The magnet blow-out drives the arc in a direction parallel to 
the axis of the controller cylinder, and thus causes the flame to 
impinge the vulcabeston — burning holes, and some- 
times forcing the arc round to the next contact finger. With the 
aclenoid blow-out the arc is driven directly away from the cylinder 
in e direction at right angles to its axis, and the insulating partitions 
are theref re never swept by the arc, nor is it possible for the arc to 
jump to the next segment, as the solenoid effcct is produced between 
each of them individually. 

4. There is no magnet to excite, and the action is therefore 
instantaneous, whilst there is very little waste cf energy as the sole- 
noid is only in circuit at the instant of the formation of the arc. 

5. The magnet blow-ont depends solely for its action on the 
magnetic field, and this has the effect of cutting the arc instantly in 
two (made manifest by the sharp report produced). Excessive self- 
induction in the windings of the motors is the result, and the 
insulation of the armatures and field magnets is thus very liable to 
be punctured. The solenoid, on the other hand, appears to have the 
— of easing down the current quietly, something like the effect 

a fuse. 


Fig. 5 shows the controller fitted with solenoid blow-outs, as used 
on the Central London Railway. 

Hopkinson 4: Wood, Magnetic Blow-out.—Fig. 6 shows the magnetic 
blow-out as applied toa point contact switch by Messrs. Mather and 
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Fia. 6.—Horxmeon & Woon's Magner Brow-Ovr. 


Piatt. ais the laminated contact brush and p is an iron cover, the 
magnetic circuit being D, F, M,¥F,and a. A similar arrangement to 
this was fitted on the controllers cf the Hartlepool electric tramcars 
by the Electric Construction Company, Limited. 


(To be continued.) 


COST OF CENTRAL STATION PLANT. 


(Concluded from page 867.) 

Testing Instruments.—About £135 will cover the follow- 
ing instruments :—One portable testing set consisting of an 
ohmmeter reading up to 10 megohms, and a magnetic 
generator giving 200 volts ; one small dial bridge with spare 
plug fitted with cylindrical ebonite handle and flexible lead 
or potentiometer test ; one Kelvin electrostatic multicellular 
voltmeter reading up to 500 volts; one Siemens dynamo- 
meter to read up to 50 amperes ; one resistance frame for 
meter testing with eight-way switch to vary the current from 
5 amperes to 50 amperes at 200 volts ; two standard Carhart- 
Clark cells with thermometer ; two detector galvanometers ; 
100 dry cells; 100 yards of No. 20 8.W.G. wire insulated with 
pure and valcanised rubber for connections. Whilst £240 
will cover the above and the following additional apparatus :— 
One testing table complete with tray, bridge, resistance, gal- 
vanometer, lamp stand, shunts, carbon megohm, reversing 
key, battery switch, &c.; one Kelvin standard current 

ance. 

Accumulators.—We now come to the battery, which is 
such an essential feature of the continuous ‘current station. 
In deciding on the output it is usual to assume that the 
station is going to be worked by only two shifts and arrange 
for a battery to take on the lighting from midnight until 
eight the next morning. As the lighting system extends 
there will come a time when three shifts of men have to be 
employed or else the battery very considerably extended, but if 
there is a considerable amount of street lighting then three 
shifts are required almost immediately. Perhaps the best 
way to rate the firet battery is to allow 24 ampere-hours per 
kilowatt of generating plant laid down, thus for 9,000 lamps 
fixed three 90-kw. steam dynamos are laid down and this 
gives 
25 x 8 x 90 = 680 total ampere-hours, 


that is to say, the battery should be capable of giving 85 
amperes for eight hours, i.e. from 12 midnight until eight 
the next morning. 


The battery room should preferably be on the ground floor — 


on account of the convenience in getting the cells and acid 
in and out, and the regulating cells should be arranged as 
near to the switchboard as possible because of the great 
expense of the connecting cables ; these carry the full current 
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from the battery and a foot or two makes a good deal of 
difference. In a battery, costing, say, £1,000, as much as 
£50 will be required for the connecting cables if connected 
up in the ordinary way, or £25 if connected to a 
Heath & Field patent regulator.* They are generally 
included in the switchboard specification, but in the 
writer’s opinion, this heavy cable should be quoted for at ro 
much a yard, the actual amount to be measured off when the 
switchboard and battery have been erected. One thing 
which has struck the writer as being essential in running a 
central station in which accumulators play an important 
part, is that at least one of the steff should have had intimate 
experience either in their manufacture or repair. Generally 
speaking, there are men ina central station who know all 
about engines, dynamos and switchboards, but nothing worth 
speaking of, about accumulators. Certain information is 
picked up after a while, but generally by that time the cells 
- well on the road to ruin unless there is a maintenance 
clanse. 

Workshop Tools, Oil Filter, &c.—A set of workshop tools 
to cost, say, £30, would consist of :— 

Ratchet lever and drilling pillar with set of drills ; 

Two 6-inch parallel vices, one fixed to movable stand 
and the other fixed to a bench ; 

Two dozen assorted files ; 

Half-dozen assorted chisels ; 

Three engineers’ hand hammers ; 

One striking hammer ; 

One lead hammer ; 

Three large screwdrivers ; 

One pipe wrench, 

(Notz.—A much faller list must be allowed for abroad, 
and an 8-inch lathe and power drill should be included.) 

An efficient filter and ample sized tank are very desirable 
as the yearly item for oil is a considerable one in central 
station work. 

Station and Office Lighting.—Tois calls for no remark 
except to say that for advertisement sake the lighting should 
be carried out exceedingly well, and carrying out the wiring 
on various systems is useful for the purpose of showing 
prospective customers how the work may be done. An 
installation costing, say, £100, would consist of :— 


Boiler house . 9 160P Battery room ... ...4 16-c.P. 

| Main entrance 1 10-amp arc 
Pamproom ... ...2 16cP. | Backentrance| 1 10-amp. arc 
Switchboard ... ..4 160P. and yard lamp. 
Engineer's office ...3 16-cp. | Men's lavatory... ... 2 8o.P. 
Test room... ... ...4 16-cP. Office_ lavatory... ... 2 8-oP. 
General office ... ...5 16-cP. 


Condensing Apparatus.—We have now gone through the 
various items in the table, and there remains for consideration 
the question of the condensing apparatus, which presents a 
distinct problem of its own. Generally the engines are 
specified to work condensing or non-condensing, and a con- 
densing plant is added after the station has been running for 
some time and the engines are beginning to be comfortably 
loaded. Where large quantities of fresh cold water are 
available then the ordinary typ2 of surface condenser may as 
well be used and 13} lbs. of vacuum obtained. It is well to 
remember, however, that unless the air pump is of the very 
best the vacuum may ~~ after working for a short time to 
about 11 lbs., which is a figure commonly obtainable with an 
ejector condenser. The absolute necessity of having a 
thoroughly efficient air pump is now being recognised, and 
the Edwards’ patent air pump is an attempt to place it above 
suspicion. Many stations have been fitted with the ejector 
type of condenser because of its cheapness, and the small 
amount of space occupied. If kept in order it can be 
depended on to give a constant vacuum of, say, 11 lbs. per 
square inch. The price of an ordinary surface condenser is 
about £1°5 per KW. of plant installed, which is about 
44 times the price of the ejector type ; the space occupied is 
in a still greater ratio. 

Obviously, to put in a cheap condenser which only gives 
on the average the same vacuum that can be obtained 
from an ejector condeneer is waste of money. 


* Messrs. Erlacher & Besso, of Winterthur, Switzerland, bave a 
similar switch, having for its object the lessening of the number of 
cables to the regulating cells. 


Water Softener—The question as to whether a water 
softener is required or not depends, of course, on the average 
quality of water throughout the year. An apparatus large 
enough to deal with the water for two Lancashire boilers, 


each 30 feet by 8 diameter, will coat about £200. 


Cost. 


It will be noticed from the Table that £47 per Kw. 
of plant is about the average for 12,000 8-c.P. lamps 
fixed. To get at the total cost there must be added (1st) 
The cost of supplying and laying the feeders and dis- 
tributors and house connections, which together average 
roughly 20 per cent. of the first cost of generating plant. 
(2nd) The cost of the site, which is naturally a very 
variable figure, but may be taken at 5 per cent. (3rd) The 
legal and other preliminary expenses, another 5 per cent. 


. (4th) 2 per cent. to cover stores, &c. 


From this we get :— 


Cost per Kw. of generating plant installed... 
Add 20 per cent. of £47, to cover cables, &c. ... aad 94 


Add 5 per cent. of £47, to cover cost of site ... a 2h 
Add 5 per cent. of £47, to cover legal and preliminary 
Add 2 per cent. of £47 to cover stores, &c. 1 
£62 


A total of £62 per Kw. of plant installed, which agrees fairly 
well with figures which have been published from time to 
time. 

Readers will find the last two columns useful for estimating. 
They give the percentages which the various items bear to 
the whole, and the average prices per KW. of plant installed. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


KNEW PATENTS.—1899. 


Compiled expressly for this journal by W. P. Tuompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed, 


23,077. “ Electrical sewing machinery.” H.CHapMan. Dated November 20th. 

23,096. “Improvements in recording apparatus for use on telegraph cables 
and other lines.” J. A. DEARLovk. Dated November 20th. 

23,100. ‘Improvements in electric lamp supports.” H. Lone. Dated 
November 20th. (Complete.) 

23,102. “Improvements in contact breakers especially applicable to induc- 
tion coils.” G. WEISSMANN and A, Wypts. Dated November 20th. (Date 
applied for under Patents, &c., Act, 1883, Section 103, April 25th, 1899, being 
date of application in France.) 4 

23,119. “Improvements in and relating to electric illuminating devices.” 
P. Jean and A. Boucuon, Dated November 20th. 

23,188. ‘For determining the flow of liquids including gases and electricity 
within given times.” W.P. Mites. Dated November 2ist. 

23,141. “ Automatic controlling arrangements for switches for direct-driven 
cage hoists and general electric and motor work.” J. Gopparp. Dated 
November 21st. 

23,158. “Improvements in switches for use with rheostats for starting and 
controlling electric motors for lifts or the like.’ H. Hrrst and F, O, Hunt. 
Dated November 21st. 

23,154. “An improved electrical indicator.” A. and H., J. Coates. 
Dated November 2lst. 

23,216. “An improved switch.” O, JozpickE, Dated November 
(Complete.) ‘ 

23,219, “Improvements in or relating to electric signal alarm and safety 
devices for railways.” A.J. Bovutt. (F. Cumont, Belgium.) Dated November 
21st. (Complete.) 

23,285. “An improvement in secondary voltaic batteries.” H. LEITNER. 
Dated November 21st. 

23,241. “Improvements in holders for electric lamps.” R. ALEXANDER. 


(A. B. Vanes, Cape Colony.) Dated November 22nd. 


23,267. “An improved —e and connections for overhead electric traction 
or similar uses.” G.J. Batt. Dated November 22nd. 

23,288. “Improvements in systems of electrical distribution.” Tue Britisu 
Emenee Company, LimitED. (E. Thomson, United States.) Dated 
N ber 22nd. ( lete.) 


23,284. “Improvements in electric circuit-breakers.” Tur British THomM- 
son-Hovuston Company, Limitep, (E. Thomson, United States.) Dated 
November 22nd. (Complete.) 

285. “Improvements in electric arc lamps.” British THomsoN- 
Hovston Company, Limitep, (E. W. Rice, jun., United S.ates.) Dated Novem- 
ber 22nd, 1899. (Complete.) 

23,288. “Improvements in enclosed electric arc lamps.” THE BritisH 
THomson-Hovston Co.,Ltp, (O. N. Wiswell, U.S.) Dated November 22nd. 
(Complete.) 

23,269. “Improvements in controlling devices for.electric motors.” THE 
British THomson-Hovuston Co., Lrp. (W. B. Potter, U.S.) Dated November 
22nd. (Complete.) 

23,290. “Improvements in re ting ro 
British THomson-Hovuston Co., (E. J. 
22nd. (Complete.) a 

28,291. “Improvements in systems of electrical distribution.” THz Britisx 
Txomson-Houston Co., (C, P, Steinmetz, U.S.). Dated November 22nd. 
(Complete.) 
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23,292. Improvements in electric locomotives or motor cars for sdbesion 
and rack railways.” THe British THomson-Hovston Co., Lrp. (The Union 


_ Elektricitiits-Gesellschaft,Germuny.) Dated November 22nd. (Complete.) 


23,293. ‘Improvements in trolley stands for electric railways.” THE BRITISH 
TxHomson-Hovston Co., Ltp. Dated November 22nd. 

23,294. ‘Improvements in and connected with electrical, gas, and other 
fittings.” H.J. Banks. Duted November 2znd. 

23,315. “Improvements in and connected with electrolytic meters.” A. 
Wricut and THe Mutvat Exectric Trust, Ltp. Dated November 22nd. 

23,316. “Improvements in and connected with electrolytic meters.” A. 
Wricut and THe Mutvat Ecectric Trust, Limitep. Dated November 22nd. 

23,318, “ Improvements in electrodes for medical applications of electricity.” 
R. Hoverton. Dated November 22nd. (Complete.) 

23,819. “Improvements in artificial ear drums.” L. B, Atkinson. Dated 
November 22nd. 

23,327. “* ag ara in electrical and magnetic apparatus such as 
transformers, dynamos, and other appliances and alloys for use theréin.” R, A. 
HADFIELD and W. F, Barrett. Dated November 22nd. 

23,871. “Improvements relating to switches, specially applicable to switches 
for electromotors and the like.” R. A. Stoan and J. E. L. Barnes. Dated 
November 28rd. 

23,381, “Cord shortener for electric light flexible cord pendants.” L. 
Daxtn. Dated November 28rd. 


23,400. “Improvements in electrical anodes.” A. F, Harris. Dated. 


November 23rd. 

23,403. “ Improvements in and relating to electric igniting apparatus useful 
for lighting cigars or for similar purposes.” H. H. Laks. (8. Abbott, U.S.) 
Dated November 23rd. (Complete.) 

28,4138. “Improvements in the construction of dynamo-electric machines.” 
M. H. Rosinson and M. H. P.R. Sankey. Dated November 28rd, 

23,435. “Improvements in or relating to electrical contact makers and 
breakers.” J. W. Mitxican and F. OLDFIELD. Dated November 24th. 

28,440. “An improvement relating to electric lamps.” H.G. Mason. Dated 
November 24th. 

23,448. “Improved automatic make and break for electric circuits.” P.C. 
Mcraruane of the Firm of J. Wu1rE. Dated November 24th. 

23,504. “Improvements in receiving apparatus for Hertzian radiations or 
electro-magnetic waves.” J.C, Baviera. Dated November 24th. (Complete.) 

23,522. “An improved automatic electric cut-out.” E.C. Sr. JoHn. Dated 
November 25th. 

28,541, “Improvements in or relating to electric agpttion apparatus for ex- 
plosion engines.” H.J. Lawson. Dated November 25th. 

28,575.‘ Improvements in or relating to pulley blocks or lifting and lowering 
mechanism operated by electricity.” E,W. Tancye. Dated November 25th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Toompson 
and Co,, 822, High Holborn, W.C.,and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 


6,208. “Improvements in electrically operated gas valves for burners.” 

jen ischaft fur Fabrikation von und Zinkguss, vorm, J. C. 
Spinn & Sohn and S. J. von Romocki. Dated March 3rd, 1898. Relates to gas 
valves for street lamps and other lamps or burners operated from a distance by 
means of electricity. Leakage is prevented and the appearance of the lamp or 
burner is improved, by arranging the conical or other valve, the electro- 
magnets and the spring armatures entirely within a casing. The valve is 
carried by the spring armature which holds it open until the armature -is 
attracted by the electro-magnet. A catch on the spring armature then engages 
the armature and retains the armature and valve in the closed position until 
the catch is released by the attraction of the electro-magnet upon the armature, 
whereupon the spring armature lifts and re-opens the valve. In a modification 
the action is reversed, the parts being so arranged that the attraction of the 
electro-magnet upon the armature opens instead of closing the valve and the 
catch on the armature retains the valve in its open position. 8 claims. 


5,423.  ‘“* Automatic electric switch for hoists and cranes.” J. Goddard. 
Dated March 5th, 1899. Relates to switches for hoists and cranes, applicable 
also for lighting purposes. A disc or drum is fitted with a series of contacts and 
a contact segment which rub against contact brushes fitted with springs. The 
segment (for a series motor) is connected to the positive main, the segments to 
the resistances and the segment to one terminal of the field coils, the other 
terminal being connected to the negative main. The brushes, which have 
square shafts, are removable, and are connected to the armature brushes. The 
various connectfons are made by flexible wire to allow movement of the disc. 
The spindle, which may be operated by hand or by a chain and chain wheel, is 
fitted with a stop to engage projections on the casing to limit the movement, and 
also with a pointer to indicate its position. The insulating segments may be so 
Se as to connect up either the armature or field magnets first. For 

ighting rooms or lamps in succession, the contacts are connected to the lamp 
circuits instead of to the resistances. 10 claims. 


5,663. “Improvements in metallic conductors for protecting electric wires and 
cables.” P. C. Middleton and F. Huggins. Dated March Sthel89s., Relates to 
joining lengths of metal tubular conduits together and to angles, T pieces, and 
junction boxes. In the case of fitting tubes together, the end of the tube is 
reduced externally, and the end of the other tube is bored out to receive the 
end of the first. A sleeve with a central contracted portion may also be used to 
receive the ends of the tubes. In the case of angles, }’s, and junction boxes, 
the ends of the branches or projecting lugs are bored out to receive the tubes 
and to form internal shoulders. The T pieces may be formed in longitudinal 
sections held together by clips. 6 claims. 


5,703. “improvements in electrodes for secondary batteries or accumulators.” 
H. Pieper, fils. Dated March 8th, 1898. The electrodes are of a hollow cylin- 
drical shape, and are built up of tiers of plates shaped in the form of hollow 
truncated cones, which are open at the top and bottom. The cones are alter- 
nately plain and radially corrugated. One electrode surrounds the other, and 
the radial channels in one are inclined in an opposite direction to those in the 
other, this difference being produced by fitting the cones together in one elec- 
trode with their bases downward, while in the other electrode the cones are 
fitted together with their bases upward. This arrangement of channels has for 
its object the circulation of the electrolyte. The electrodes are separated by 
glass rods, which are held in place by grooves in the electrodes. 2 claims. 


5,704. “improvements in electrodes for batteries or accumulators.” 

. Pieper, fils. Dated March 8th, 1898. The electrodes are of a hollow 
cylindrical shape, and are built up of tiers of annular plates which are alter- 
nately plain and radially corrugated. One electrode surrounds the other and 
they are separated from each other by glass rods which are held in place by 
grooves. 2 claims. 


6,706. “Improvements in the manufacture and of electrodes for 
ba Pieper, fils. Dated March 8th, 1898. Hollow. cylin- 

drical electrodes are made from a flat lead place, which has ribs or projections 
extending from top to bottom and standing at right angles to the fms of the 
plate. Thes 8 between the ribs are filled with active material, and the 
plate is then bent into cylindrical form, with the ribs on the inner side, 1 claim. 


6,451. “Improvements in for electroplating pins and other small 
ots.” J. S. Morrison. Dated March 16th, 1898. Pins and small articles are 
tinned or nickelled in a perforated drum having one removable end for charz- 
ing and discharging. The drum is sup; d by a horizontal shaft (coated with 
a non-conducting material) carried by bent iron pieces, and is rotated in a tank 
containing the electrolyte and the anodes, The small articles form the cathode, 
the current passing by pins to horizontal copper strips, thence to a metal ring 
and a conducting strip to a conducting disc, from which two pins or bolts 
conduct the current to an insulated copper or like ring to which the conducting 
wire is attached. The wire and ring are enclosed in a water-tight vulcanite 
sleeve. 2 claims. 


6,635. “Improvements in and boats on canals and other water. 
by electricity.” E. Kenway and Tr V. Hughes. Dated March 17th, 


wa! 

Relates to means for applying the method of electric propulsion of carriages on 
tramways described in Specification No. 8,338, a.p. 1896, to barges and bo sts on 
canals and other waterways. Posts on the canal bank carry arms which support 
insulated electric wires on which a trolley runs and conveys the electric current 
by means of the inclined tube and telescopic standarg@ to the motor on the 
vessel. The trolley is in two parts insulated by the discand sleeve. The sleeve 
bears on the wire and delivers the current through the cap and insulated pin 
to the wire passing through the axial sleeve and the tube, and the sleeve bears 
on the return wire, and is in electrical communication with the sleeve and the 
tube. The paddle wheels are rendered buoyant by forming the central por- 
tions as drums, the depth of immersion being controlled by levers and the 
wheels are driven from the motor shaft by chain gearing and suitable clutches. 
In some cases the wheels may be lifted out of the water by a derrick. 5 claims. 


6,605. “ in telephone intercommunication W. Aitken. 
Dated March 1 , 1898. Hoyse or similar telephone systems are arranged with 
the circuit of any one station connected at all the other stations by means 
of branching or make and break jacks; in the latter case all intermediate 
stations are provided with double home jacks connected respectively to the 
right and left. The bell at each station is in a branch of a common line circuit 
including the battery. The branch is completed through the inner jack 
contacts, the called subscriber’s line and the calling subscriber's plug through 
the instrument, home jack glasses; the pin is adjustable by means of a screw. 
The horizon pin is similarly adjustable. The pin carrying the penduiums is 
connected by a link with the index arm so as to move with it in the slot ofa 
quadrant. A pawl on the pendulum can be engaged when desired with a rack 
to prevent the pendulum from swinging about. The pins have grooves in them 
to Fold luminous paint for night work. In use, the object is observed directly, 
and the refiection of the pin brought into alignment with the object and the 
pin by moving the index arm. 2 claims, 


6,633. “ ved apparatus for indica the charge in a secondary hattery.” 
F.W. Cooke and TIrelaed. Dated March Isth, 1898 Quantity for indicating 
the available charge in storage batteries. A motor has its field windings in 
series with the battery and an armature connected by a commatator and 
brushes to the terminals of one cell of the battery, or other source of current. 
The armature thus rotates in opposite directions in charging and discharging. 
Its shaft is connected by a worm and gear wheels with a pointer in front of a 
diel marked “ full” and “ empty ” or otherwise, to be intelligible to an unskilled 
attendant. The shaft carries a pin in engagement with a helical slot in a 
loose sleeve, arms of which support an iron ring above a stationary brake 
magnet, the windings of which are included in the armature circuit. When the 
shaft rotates in a chingiog direction, the ring moves nearer the brake magnet 
than when it rotates oppositely, thus varying the retardation to compensate for 
loss of ene’ in the battery. To prevent movement of the shaft owing to 
vibration, when no main current is passing, it carries a notched disc which is 
engaged by a spring-pressed lever, when an iron part of this is released by the 
adjacent pole pieces of the field magnet; this lever also opens the armature 
circuit. 8 claims. 

6,649. “I vements in dynamo-electric tors and motors.” C. W. 
Atkinson and W.H. Johnson. Dated March 18th, 1898, Dynamos and motors. 
Relates to improvement in various details. Frames and casings. The frame is 
a spherical casting mounted upon a base plate provided either with a spherical 
recess struck from the centre of the casting or with a ber of projecti 
The casting is secured by a screw, and to provide further adjustment the base 
plate may be slotted and be formed with a spherical surface, upon which fits an 
adjustable washer. Inspection openings formed in the frame are closed by 
pieces of glass, metal wire gauze or the like. Field magnets.—The magnets, 
which may be four in number, are formed upon the inner surface of the frame. 
The coils are wound upon the metal formers or bobbins stamped with projecting 
corrugations, and the ends of the wire are brought out through some of these 
corrugations. The bobbins are fixed in position by wedges of non-magnetic 
material driven in between adjacent pole-pieces, and pressing upon some of the 
corrugations on the bobbins. Armatures.—The core, which is built up of lami- 
nated plates in the usual way, is fixed to a shaft. One end of this shaft is 
mounted in bearings provided in a pocket which is formed at one side of the 
frame, and acts also as an oil holder. At the other side of the frame is an 
opening wide enough for the passage of the armature, and adapted to receive a 
cylinder which contains an oil well, and the bearings for the other end of the 
shaft. The armature and commutator are fixed in position by thin brass 
sleeves which are rolled into grooves in the shaft. The winding is of the drum 

and the ends of the coils are carried round the ends of the armature upon 
in cylindrical stampings or spinnings. Commutators.—An insulated sleeve 
receives in grooves parallel to the axis segments insulated from each other, and 
fixed in position by split rings of insulating material. These rings are clamped 
down by coned and screwed metal rings. The wires from the armature are 
attached to projections on the plates, and they are then enclosed by a metal 
stamping. Brush-holders and terminals, arrangement of.—The bru -holders 
are pivoted on metal supports fixed in insulating tubes which are cemented in 
the cylinder. The brush supports make contact with the magnet terminals, 
which are mounted in insulating tubes supported in recesses in the frame. 8 
claims. 

6,695. ‘‘Improvements in electrical measuring apparatus for use in regulating 
electric currents.” R. E. B. Crompton and S. W. Ashley. Dated March 19th, 149s. 
Relates to arrangements for connecting voltmeters and ammeters so as to indicate 
the electrical pressure at any part of the circuit and also indicate the current. 
In one arrangement the generator supplies current through the mains to the 
translators at a distant point. The resistance box has three terminals. The 
terminal is connected to a point on the resistance. A switch is arranged in the 
circuit. Instead of employing one galvanometer, two or three may be connected 
so to the circuit as to give the required readings direct. 8 claims. 


. “Improvements in depressible rail systems for electrical railways.” 
1. Goodsell. Dated March 19th, 1898, Relates to electric 


. railways and tramways on a depressible rail system. The supply conductor is 
‘in the form of a third rail, which may be placed in a slotted conduit, and may 


be in insulated sections which are mounted so a; to be depressed by the vehicle 
and thereby mechanically operate the switches. The conductor rails are 
carried in insulating U-pieces in yokes mounted on springs which ate guided 
and protected, and their tension adjusted by bolts and casings. These supports 
are mounted on the switch boxes and also at intermediate points, Insulated 
wires attached to the rails are cx ted to V-shaped contacts which are 
carried by a plunger into contact with ears on a plate which is connected to 
the feeder. This Sleneer works through a stuffing box on the lid of the switch 
box, and is engaged by a lug on the depression rail. Or the rail may rest on the 
top of the plunger, the plunger being normally held by springs and being 
odageel to dip into mercury which is connected to the feeder. The rails may 
be in sections insulated from each other and laid with lap joints. Feeders may 
be introduced into the switch boxes, or the main conductor may be led through 
them, tubular extensions being provided and filled with insulating material 
which may also be used to secure the lids. A wheel for depressing the conductors 
and taking current is mounted in a spring held fork in a bracket. Ora pair of 
wheels are mounted on bent levers.. They are operated by a bell crank lever 
and connections to the end of the vehicle. The wheels may have insulating 
material and wearing plates on their sides. Yokes shaped ‘to straddle the 
sleepers, support plates or curved plates with external ribs and flanges are 
secured to the sleeper and support cover plates which form the slot rails. 
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